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PREFACE. 



Having been frequently applied to by gold- 
workers and others, with reference to certain 
difficulties relating to their trade, which they were 
unable to overcome mechanically, the idea pre- 
sented itself to the mind of the Author, that a 
work practically treating on the " Uses and Appli- 
cations of Gold," having special regard to the 
business of the goldsmith and jeweller, would be 
a useful auxiliary to the artificer also, by affording 
him. a constant means for consultation and instruc- 
tion. 

From an intimate connection with this craft 
or art, of a very practical nature, extending over 
a period bordering upon twenty years ; and having 
held during nearly the whole of that time a 
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position of trust and responsibility with several 
leading manufacturing firms ; also from his expe- 
rience as a jeweller's manager, he is not only 
enabled to place before the reader the results of 
his own personal experience, but also that of others 
who have been under his direction and control. 

And further, having given considerable attention 
to the intricacies of the trade generally, he has, 
as a natural consequence — in common with others 
— met with many difficulties connected with it; 
besides other obstacles which are to be found in 
the path of the younger craftsmen. These however 
have been ultimately overcome by the exercise 
of patience, careful observation, and perseverance. 
To guide, therefore, the workman and young 
apprentice, and, as far as possible, to prevent 
them from experiencing similar perplexities by 
pointing out their chief causes and the remedies, 
as well as to supply some additional information 
which will, it is hoped, contribute both to their effi- 
ciency and advancement, is the aim of the writer. 

Directions for mixing gold, solders, enamel, 
&c., are here given of a thoroughly experimental 
character. The processes of colouring, collecting, 
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refining, and some other modes of treatment of 
the precious metal are also described, and for 
accuracy they can be safely depended upon. 

The Author has endeavoured to avoid, as much 
as poi^sible, technical expressions; having regard 
allthrough to the main object of this little volume, 
namely, the benefit of that class of practical gold- 
workers who take an interest in the daily business 
of their life, to which, perhaps, chance or choice 
has called them; but who unfortunately may be 
unable to improve their position, from the want 
of a higher and more comprehensive knowledge 
of their calling. He has, therefore, tried to make 
the matter plain and intelligible to all who may 
give it their attention. Especially does he desire 
that such of his fellow workmen who are steadily 
devoting their energies to this art, in any of its 
several branches, may through this instrumentality 
acquire a knowledge of facts, and a set of useful 
rules with which they have, perhaps, hitherto been 
unacquainted. 

It only remains to be added that the greater 
portion of this work has appeared in the form of 
articles in the Jeweller and Metal-worker^ a well- 
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known and valuable journal, published in the 
interests of the trade indicated by its title. Much 
additional matter has however been here intro- 
duced, and the whole carefully revised ; so that 
it may become, as it were, a manual of reference 
and a guide to the jeweller's workshop. 

G. E. GEE. 

89, Herbert Road, Small Heath, 
Birmingham. 
November, 1876. 
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THE 

PRACTICAL GOLD-WORKER. 



CHAPTER I. 

Gold ; its History and Sources of Supply. 

To aid the advancement of scientific knowledge, 
and to give assistance to the manipulator or worker 
in the precious metal, is the object of the writer of 
this book ; as well as to enable the artisan and the 
uninitiated to acquire a general knowledge of the 
history, and useful appliances of the chief material 
connected with the goldsmith's art. In the first 
place, with the idea that the subject may be in- 
teresting to the general reader as well as to the 
practical man, we propose to review the ancient 
history of gold, together with its modem progress 
and usefulness as regards ornamental art. The 
last-mentioned matter will be amply discussed 
hereafter, when the processes and treatment of the 
precious metal will be explained, together with all 
that can, in common fairness to the trade of a 
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manufacturing goldsmith, be published. This in- 
formation will be derived both from actual expe- 
rience, and from the study of the works of most of 
the leading authors who have written upon the 
subject. 

Gold of all metals is the most imperishable, and 
consequently the most noble and beautifiil. It is, 
therefore, identified with everything that is intrin- 
sically valuable and outwardly rich. It is the 
most solid of all the metals, and when in a state of 
perfect purity CQnsists of particles so fine in the 
grain and so closely united, that they can hardly 
be separated. When unalloyed it does not suflFer 
any diminution or loss by melting; it does not 
tarnish in the air, neither is it subject to rust if laid 
by, but always retains its natural appearance ; no 
acid or salt of any kind will affect it in the least 
degree ; it has moreover a beautiful characteristic 
yellow colour, and is justly distinguished from all 
other minerals by the name of "the king of metals," 
or the "royal metal." 

The history of gold abounds in so much that is 
interesting, that we have thought it worth while to 
trace a little of its'ancient production and applica- 
tions. Gold has been known from the remotest 
age. The sacred writers used to identify it with 
everything that was precious, and speak of it as 
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the metal of supreme excellence. The first mention 
of it in the pages of the Old Testament is in the 
Book of Genesis (chap. ii. lo — 12): "And a river 
went out of Eden to water the garden ; and from 
thence it was parted, and became into four heads. 
The name of the first is Pison : that is it which 
compasseth the whole land of Havilah, where there 
is gold ; and the gold of that land is good." The 
Book of Genesis is supposed to have been written 
by Moses about 1,500 years before the birth of 
Christ ; gold, then, upon the evidence of Scripture, 
has been used upwards of 3,300 years. The first 
mention of its being employed for the purposes of 
ornamental art is found in the same book (Genesis 
chap. xxiv. 22) : "The man" (this was Abraham's 
servant) "took a golden earring of half a shekel 
weight, and two bracelets for her (Rebekah's) hands 
of ten shekels weight of gold." A golden skekel, 
according to our present currency, would be worth 
about £1 i6s. 6d. The same book also informs us 
that articles or ornaments of jewellery were worn 
by the Jews, of almost every description now to 
be seen in the nineteenth century. In Genesis also 
(chap. xli. 42) we read of other things of the same 
kind, the manufacture of which was known to the 
ancients : " And Pharaoh took off his ring from 
his hand, and put it upon Joseph's hand, and 



4, HISTORY AND SOURCES OF SUPPLY. 

arrayed him in vestures of fine linen, and put a 
gold chain about his neck." As far as we have 
been enabled to ascertain by reference, gold is 
mentioned in the Bible in all upwards of three 
hundred times, in connection with various things 
with the manipulation of which the old Jewish 
patriarchs must have been tolerably conversant ; 
for we 'read of jewels, crowns, bowls, knops, bars, 
pillars, hooks, flowers, rings, chains, bells, plates,, 
tablets, ouches, and talents of gold ; also cherubims,.. 
candlesticks, mercy-seats, ephods, breast-plates,, 
and calves, all of which were of gold ; there were 
besides settings of gold, tables covered with gold,, 
houses embellished with gold, while the throne 
itself is sa:id to have been overlaid with pure gold. 
Further, all Solomon's drinking vessels were made 
of this metal (i Kings x. 21): "And all king- 
Solomon's drinking vessels were of gold, and all 
the vessels of the house of the forest of Lebanon 
were of pure gold; none were of silver: it was. 
nothing accounted of in the days of Solomon," So 
abundant. does it appear to have been in his time^ 
that it is reported that he received 666 talents of 
gold (equal to about 27 tons) in one year. 

Gold has been known and used by every nation, 
both uncivilised and civilised, from the earliest 
period down to our own .time. Among the old 
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Egyptian monuments it is found, and semi-bar- 
barous nations also used it in the form of dust as 
the principal medium of exchange. When America 
was discovered by Columbus, gold was well known 
to its inhabitants ; the Chinese have used it from 
time immemorial ; the Medes and Persians were 
remarkable, even more than other Asiatics, for 
their love of gold ; jewels of costly descriptions 
were employed to indicate the rank of the wearer, 
and this custom is still continued in the East at 
the present day. Africa too has long been cele- 
brated as the land of gold-dust, and it is supposed 
that the Ophir whence Solomon obtained so much 
was a country on that coast. To show the sacred 
value, in ancient times, the Egyptians placed on 
gold, it was represented by a circle with a dot in 
the middle : this circle, amongst that nation, being 
the symbol of divinity and perfection.. 

Gold is found in America, and mines exist in 
California, Mexico, Brazil, British Columbia, Peru, 
Central America, Granada, and several other 
localities . in South America. Ajb present the 
United States of America contribute more than 
one-third of the total supply of gold. 

The metal is never met with in a pure state in 
nature, being always- alloyed with silver and some- 
times with copper ; the proportion varying greatly 
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in the different gold mines of the world. In Cali- 
fomian and some other mines of America, the purity- 
is not quite equal to our standard; nevertheless, 
this does not alter the fact that America is the 
richest gold-producing country of the whole world 
at the present time. 

California is the largest field in America, pro^ 
ducing gold to the value of;^ 13,000,000 per annum ; 
Mexico and South America contribute ;^ 1,000,000. 
(We are indebted for these statistics to " Cassell's 
Technical Educator — Mineral and Commercial 
Products.") Previous to 1847 (the year of the dis- 
covery of gold in California) the average produce 
of the whole world was far short of that now yearly- 
produced by California. Professor Tomlinson, in 
his " Useful Arts and Manufactures," said : " Yet 
so comparatively small were the gatherings of the 
precious metal, that in reckoning the average 
produce of all parts of the New and Old World for 
a series of years previous to 1 847, it did not amount 
to the annual value of five millions sterling." 

In Australia, gold is found in New South Wales, 
Victoria, Melbourne, Sydney, Reedy Creek, Gee- 
long, and numerous other places ; but the places 
just mentioned are the most important and exten- 
sive producing districts in that country. New 
Zealand is also a gold-producing country. That 
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of Australia and New Zealand is remarkable for its 
pureness, being considerably above our present 
English standard, and containing only about three 
per cent, of alloy, or fifteen grains to the ounce. 

The year 1851 was a year of special interest to 
the-English people, and memorable to this country 
in more respects than one. It was in that year 
that the first International Exhibition of Industry 
was opened in Hyde Park, and it was in that year 
also that Australia first began to reveal her 
long-hidden treasure. The first discovery in our 
Australian possessions was made near Bathurst, 
situated about one hundred miles west of Sydney, 
New South Wales. A gentleman of the name of 
Hargraves, who had for some considerable time 
been familiar with the geology of the district, by 
way of experiment, took several baskets of soil 
from the ground and washed the contents, when 
they were found to contain gold. The experi- 
ment was repeated with the assistance of a body 
of men, and the result fully justified his expecta- 
tions and rewarded him for his labours. This 
brilliant discovery soon however became known, 
and gold-digging became a flourishing industry. 
Mining operations were carried on by emigrants 
from all parts of the world, and in a short space 
of time similar results to those already achieved in 
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California followed. At the present time the gold- 
producing districts of Australia, with New Zealand, 
contribute one-third of the total supply. The 
purity of the Australian gold as taken from the 
bowels of the earth, as we have already remarked, is 
greater than that of any other country in the world. 

In Asia, the Ural Mountains contain some rich 
gold districts ; they are situated on the borders of 
Asiatic Russia. Tibet, in the Chinese Empire, 
also furnishes gold. The islands of Sumatra and 
Ceylon, in the Indian Ocean, likewise contribute 
to our store; so do Borneo and Japan, in the 
Pacific Ocean. Other parts of Asia yield small 
supplies, such as the rivers of India, China, 
Sumatra, and Asia Minor, but the total supply 
is not v^ry important when compared with other 
places, the annual value not exceeding half a 
million sterling ; the chief districts being the Ural 
Mountains and the East Indies. 

In Africa, gold seems to have been found from 
the very earliest ages ;• and along the coast of Caf- 
fraria the sands abound in gold-dust. This district 
is reputed to be the oldest and richest of the 
sources known to the ancients ; it is supposed, as 
already mentioned, that the Ophir of the anciients 
was part of this coast, the place where King 
Solomon obtained so great an abundance of gold 
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(i Kings X. 11): "And the navy also of Hiram, 
that brought gold from Ophir." The chief sources 
here are Guinea and the Gold Coast; the latter 
includes the district between Darfur and Abyssinia, 
where the principal portion is found. A small 
quantity is found in the sands of the rivers Gambia, 
Senegal, and Niger ; " and although," says Pro- 
fessor Tomlinson, "Africa is at once pointed out 
by her *Gold Coast' as yielding the precious metal, 
the whole supply from that continent is not esti- 
mated at more than 5,000 lbs. weight annually." 
The value then of the whole produce of this conti- 
nent wilLnot exceed a quarter of a million sterling 
per annum. Africa, in this respect, has lost her 
ancient position and has become the poorest 
quarter of the hemisphere in the yield of the pre- 
cious metal. 

Having now spoken of most of the gold dis- 
tricts we come nearer home, and it will, no 
doubt, be interesting to our readers to know, 
not only what are the gold-yielding localities of 
Europe, but also in our own country. In 
Europe, the Ural Mountains, dividing Asiatic 
from European Russia, furnish the largest quanti- 
ties of gold. It is also to be found in the sands 
of the Rhine (in Prussia),, the Rhone (in France), 
the Tagus (in Spain), the Danube (in Turkey), and 
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many other rivers, but it is rarely considered worth 
working, because it exists in these respective 
places in too small a quantity to pay expenses. 
The provinces of Asturias and Granada, in Spain, 
formerly furnished a large ampunt, the mines 
being very rich and valuable, but they are now 
entirely neglected. Italy is not altogether destitute, 
for it is known to exist in the neighbourhood of 
the Alps, and in the sands of some of the rivers. 
At Edelfus, in Sweden, it has also been found. 
The Carpathian Mountains, in the Austrian Empire, 
also furnish the precious metal. The richest and 
largest mine on the continent of Europe, with the 
exception of Russia perhaps, is in Hungary : this 
and the Ural Mountains furnish the chief European 
supply. 

Our own country is not without her gold dis- 
tricts, for small quantities have been found in 
Cornwall. In the reign of Queen Elizabeth exten- 
sive washings for gold were carried on at Lead-, 
hills, Lanarkshire, Scotland. It has also been 
found at Glen Turret in Perthshire, at Cumberhead 
in Lanarkshire, and more recently large quantities 
have been found in Sutherlandshire. Ireland, 
towards the close of the last century, supplied a 
large quantity of gold, but the yield lasted only 
for a short period; it was found at Arklow, in 
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the county of Wicklow. Pieces were found by 
the people varying from the smallest particle to 
twenty ounces in weight. Gold has also been 
found at Dolgelly, in North Wales, and energetic 
proceedings have been carried on there. Never- 
theless, we shall have to look in the future, as in 
the past, to the great gold-producing countries of 
America and Australia for a suificient supply of 
the precious metal for the use of our artistic 
workers. The total annual gold supply of Great 
Britain and Ireland would not be sufficient to keep 
ten of the largest Birmingham firms fully employed 
manufacturing their usual 9-carat quality of goods 
for one week. We have said that in ancient times 
Africa was the great gold country of the world. 
In more modem times, till as recently as* the year 
1847, Mexico, in North America, and Chili, Peru, 
and Brazil, in South America, produced most of 
the gold used for the currency and in the gold- 
smith's art; but the discoveries in California and 
Australia have established a field, the productions 
of which will not for a considerable time, at least, 
be exhausted. 

Gold always exists in nature in the metallic 
state, there being no evidence to the contrary. It 
is found in the form of gold-dust and nuggets in 
earth deposits ; these deposits being formed by the 
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breaking-up of old rocks containing gold, under 
the influence of storms and torrents, which have 
swept the metal, together with soil and other 
matters, into deep receptacles, leaving it often at 
the bottom of rocks and in the bends of rivers. 
The lowest of these deposits are generally the 
richest on account of the specific gravity of the 
metal ; but it is sometimes found upon the surface 
of the earth, and the Californian gold was dis- 
covered in this way. 

The metal is found in veins, in pyrites (firestone), 
in granite rocks, and in layers or strata of clay, 
gravel and pebbles, sometimes at a considerable 
distance below the soil. It is also obtained in 
considerable quantities mixed with sand and 
gravel on the surface. In North America it exists 
in loose deposits in beds of gravel from nine inches 
to three feet in thickness, and from three to six 
feet from the surface of the ground. In California, 
it consists chiefly of alluvial goldy to which reference 
has already been made. In Australia gold quartz 
(a semi-crystallised rock, chemically termed hy- 
drate of silicon) is more common, the precious 
metal in these lumps of rock appearing in the 
form of branchlike fragments. Here it is also 
found in some abundance in various-sized nuggets, 
and more plentifully in the form of gold-dust. 
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Gold-dust abounds chiefly in the sands And beds 
of rivers. On the coast of Africa, it is said that 
the negroes dig out the earth, rich in gold-dust, to 
a great depth. In Ireland gold has been found in 
masses, some lumps being of great size. The 
nuggets found in Australia often exist in large 
masses, one specimen having been found weighing 
46 ozs. The mines of Russia contain large masses 
of gold ; on the southern portion of the Ural 
Mountains (Asiatic side),' in 1 842, sands of immense 
richness were discovered; and at the period of 
which we speak, an enormous mass of gold was 
dug up weighing about eighty English pounds. 
This splendid mass was afterwards placed in the 
collections of the Corps des Mines, at St. Peters- 
burg. Some six years previous to this a large 
piece of this metal was found in the same neigh- 
bourhood, weighing upwards of 22 lbs. troy. 
According to some writers upon this subject, it 
is not, however, a usual thing to find masses of 
such proportions in the Ural districts of Asia or 
Europe; the metal more commonly existing in 
small grains or fragments, and the yield averaging 
from thirty to seventy grains of gold per ton of soil. 

We have already said that in Australia, one of 
the great modern gold-producing countries, massive 
lumps are to be found in considerable quantities ; 
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only the other day a friend showed us a beautiful 
nugget which he himself had discovered in that 
place, which is now worn as a scarf pin, and the 
purity of it no jeweller could dispute. 

There are several ways of separating the gold 
from the ore at the different mines throughout 
the world. The most simple method is that of 
washing the sands of rivers, that is the alluvial 
deposits which have been washed by floods and 
storms into deep gullies. There are numerous 
processes of washing in vogue, and these are 
adopted to suit the resources of the gold-diggers. 
In South America, and other countries having 
sands rich in gold-dust, this washing is performed 
in shallow iron or zinc pans ; the earth being put 
in and well stirred up with water, the light earthy 
matters suspended in the water being afterwards 
poured away from the gold. This process is re- 
peated until all the particles of earth are removed, 
leaving the gold-dust visible to the naked eye in 
minute grains at the bottom. Another method 
which has found some favour amongst gold-diggers, 
is the employment of shallow wooden troughs, lined 
with coarse cloth at the bottom; these troughs, 
which are of some length, must be placed in a 
slightly-inclined position ; the auriferous sands are 
then thrown into the trough, a gentle stream of 
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water is allowed to run in, and from its inclined 
position, the fine sand is washed away, leaving 
behind the small particles of gold in the tissues of 
the cloth, which are recovered by washing in water. 
In other cases, ordinary sloping boards, of common 
deal in its rough state, are taken, and shallow 
grooves made across them ; the soil is then thrown 
upon the planks, the coarseness of which, together 
with the grooves, form collecting -places for the 
gold, which, on account of its very high specific 
gravity, sinks into the crevices thus provided, 
while the lighter matters are washed away by the 
stream of water employed for the purpose. 

At the gold-diggings of California and Australia, 
where these rich sands and alluvial deposits exist 
to a great extent, a rocker commonly called the 
"Burke rocker," or cradle, has been generally 
employed ; this rocker will wash from seven hun- 
dred to one thousand bushels of gravel or sand a 
day ; the cost of the machine complete being about 
twenty-five dollars (English money, ;^5 4^. 2d.) 

Most of the gold of the United States is worked 
up into jewellery, and not in the coinage ; a large 
trade being done at Newark, Philadelphia, Provi- 
dence, Rhode Island and numerous other places. 
Professor Bloxam, in his work on metals, thus 
describes the cradle used at the Califomian gold-- 
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diggings : " This is a wooden trough about six feet 
long, resting upon rockers, and at the head of it 
is a grating upon which the alluvial deposit to be 
washed is thrown. This end of the cradle is about 
four inches higher than the other, so that a stream 
of water entering it flows through and escapes at 
the lower end, left open for this purpose, carrying 
the earthy substances with it, and leaving the par- 
ticles of gold, with a small quantity of earthy 
matter, in the trough. These are swept out into g, 
pan, dried in the sun, and freed from the lighter* 
matters by blowing upon them." It must be 
understood that these are not the only methods 
of gold-washing, the process being slightly dif- 
ferent at nearly all the gold mines. 

At the mines in Russia iron sieves are most 
generally used, fitted upon sloping boards upon 
which cloth, or some other substance, is placed; 
these receive the deposit and are placed under a 
gentle current of water, which, being well stirred, 
the fine sand and gold-dust fall through on to the 
cloth beneath, and are thus recovered. These 
processes cannot be employed when the gold exists 
in iron pyrites, quartz, or other similar rock, being 
only adapted to the washing of alluvial deposits, 
sands, &c. In any of the previous operations the 
digging for gold is attended with little expense; 



RUSSIAN IklETHOD. 1 7 

but where it is disseminated through auriferous 
iron pyrites, quartz rock, &c., a considerable outlay- 
generally attends the operation. Expensive crush- 
ing machines and stampers have to be employed 
for the purpose of breaking up the rough hard 
material which contains the gold. Sometimes the 
ore is very hard; so that before submitting it to 
the action of the stamping or crushing machine, it 
has to be well burnt and quenched in water, in 
order to render it more brittle, and consequently 
easier to crush. The stamping and crushing is 
done in water, and is continued until the ore is 
reduced to a very fine powder, wh6n the gold is 
separated by one or other of the processes already 
explained ; or, it may be extracted by amalgama- 
tion with metallic mercury, which dissolves and 
collects it. The surplus mercury may be removed 
by putting the amalgam into a coarse flannel bag 
and well squeezing it, when a great portion of the 
mercury will run out, leaving the remainder a solid 
mass in the bag. The remaining mercury may be 
got rid of by placing the substance in an iron pan 
or box, and heating it over a gentle charcoal fire, 
which renders it volatile. 



CHAPTER II. 
Properties of Gold. 

Having now pointed out the places where gold is 
to be found, and the way in which it is extracted 
or separated from the ore, we leave this part of the 
subject, and purpose in what follows to deal with 
the precious metal as a commercial product. In 
this we hope to give some practical information 
which will no doubt be useful to our readers, more 
particularly to working jewellers. 

Pure gold, on account of its very rich colour and 
non-liability to tarnish in air or water, either by 
oxidation or from the action of sulphuretted hydro- 
gen, is used for a* variety of commercial and 
ornamental purposes. Being very solid it has a 
high specific gfravity, one other metal only being 
superior ; this metal (platinum) being the heaviest 
known substance ; it is, however, not much em« 
ployed in commerce. The specific gravity of gold 
is 19*2, but by hammering it becomes 19*5. It will 
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be well to explain, before proceeding further, the 
meaning of the term specific gravity ; in order to 
remove from the minds of those of our readers 
who are unacquainted with chemical phraseology 
and technical expressions, any doubt which may 
exist as to the true nature of its meaning. The 
specific gravity of a substance is the proportion it 
bears in weight to that of an equal bulk of water. 
Specific gravity is, then, the difference subsisting 
between the weights of equal bulk, or given dimen- 
sions, of liquids or solids. For example, if we take 
two pieces of gold wire, each of exactly the same 
size and length, and place them separately in the 
opposite pans of a pair of scales, the scales will 
exactly balance, the gold wire being identical in 
weight, and therefore of the same specific gravity. 
If we now remove one of the pieces of gold wire 
and substitute one of silver of exactly the same 
size and length, by balcincing the scales again we 
shall at once see that the gold wire is much the 
heavier; and the difference between the two metals 
shows their relative specific gravity. 

Water, in consequence of its lightness in cpm- 
parisbn with the metals, and the ease with which it 
is obtained* pure, is adopted as the standard of 
specific gravity. Taking water as the unit, we 
write after it the figure i, or 1,000 ; these numerals 
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may represent grains, pennyweights, or ounces. 
The metals employed by the jewellers in the 
manufacture of their articles or wares would be 
numerically expressed thus : — 

Water, sp. gr. (specific gravity) i or i,ooo 

Spelter do. ;• 2 or 7,200 

Copper do. 8*96 or 8,960 

Silver do. lo* 5 or 10,500 

Gold do. 19- 5 or 19,500 

The weight of gold is nineteen and a half times 
that of water of the same bulk, silver ten and a 
half times heavier, and copper nearly nine times, 
as indicated by the above table. 

Perfectly pure gold, or fine gold, as it is more 
generally called, cannot be procured in commerce, 
in consequence of the long chemical refining process 
which would make it too expensive for manufac- 
turers of jewellery, according to present competing 
prices. The different qualities are expressed in 
carats ; the finest gold, which should be quite free 
from any alloy, is commonly expressed as 24, but 
the fine gold of commerce consists only of about 
23I to 23I carats, and this is quite good enough for 
ordinary practical purposes. Fine gold consists of 
irregular minute grains of a dull yellow colour, 
but it can be made bright by heating and boiling 
in hydrochloric acid ; however, this is only a matter 
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of taste, and does not make the slightest difference 
to the working of the metal ; in fact, some masters 
give a preference to the dead colour. So far as our 
own experience goes, we unhesitatingly say that 
for manufacturing purposes the one is quite as 
good as the other, The melting point of fine gold 
is 2,0 1 6° Fahrenheit, and it appears of a greenish 
shade when fused in the pot ; when heated to the 
above degree it reflects like a mirror. Fluxes will 
change the colour of gold; borax makes the colour 
rather paler, whilst saltpetre deepens it. The 
chemical nomenclature of fine gold, and of the 
other metals used in jewellery with it, are repre- 
sented as follows : — 



Name of Element. 


Symbol. 


Equivalent 


Gold (aurum) 


Au. 


I97-0 


Silver (argentum) 


Ag. 


io8o 


Copper (cuprum) 


Cu. 

• 


317 


Spelter (zinc) 


Zn. 


32-6 


Hydrogen (a gas) 


H. 


10 



These various elementary bodies have symbols of a 
very simple character, which are generally formed 
by taking the initial of their names ; but in cases 
where two or more elements are the same, some 
other letter must be taken for distinction; the 
symbols, therefore, of metals represent or express 
their chemical names. 
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The equivalent of a metal is only another name 
for atomic weight: and these equivalents are at 
present practically recognised by the principle of 
the atomic weight of hydrogen being taken as 
the standard unit of i. In order to assist the 
reader we will illustrate this. It is well known 
that pure water consists of two elements or bodies, 
hydrogen and oxygen, and that these ingredients 
or gases do not exist in equal or variable, but in 
quite fixed, proportions ; every atom of water con- 
tains eight times the amount of oxygen to that of 
hydrogen — therefore, hydrogen being the lightest, 
it is taken as i. Equivalent chemical weighty then, 
expresses the different proportions, by weight, in 
which substances, whether solids or fluids, chemi- 
cally unite with each other. For example, one 
part by weight of hydrogen, goes as far in com- 
bining with eight of oxygen to form an oxide, 
as io8 of silver, or 197 of gold; and these 
equivalents will not neutralise the eight of oxygen 
more effectually than the one of hydrogeii does, 
but just the same, and produce a similar com- 
pound. The same remarks apply to all the other 
equivalents of elements. If we take, to show this 
more clearly, one grain of hydrogen and* eight of 
oxygen, exactly nine grains of water are formed ; 
but if we were to take two grains of hydrogen and 
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eight of oxygen, and submit them to ^the same 
treatment, the same amount of water would be 
formed as before, and the surplus hydrogen found 
xmcombined. So it is with gold : if we were to 
take more than the 197 equivalents of gold to eight 
of oxygen to form oxide of gold, the surplus in this 
case, as in the above, would be found uncombined ; 
therefore to form oxide of gold we say eight 
oxygen, 197 gold. 

Fine gold is of a very malleable temper. It 
spreads under the hammer more than any other . 
metal, and may be worked into almost any form 
or design by the hand of a skilful workman. There 
is no metal that can be extended so much by 
hammering or rolling, as pure gold. " One ounce," 
says Smith in his " School of Arts," " beaten into 
leaves, would cover ten acres of ground/' " It will 
so yield to mechanical force," says Lutschaunig, 
** that it may be reduced to the 200,000th part of 
an inch in thickness." For manufacturing purposes 
these extremes are seldom or never reached. Prac- 
tically the limit to which fine gold is now reduced 
as regards thinness is in the gold-beater's art, 
where it is so wrought that a hundred square feet 
of it weigh only one ounce, and this would cover 
only the 480th part of the space mentioned by 
Smith. The metal employed by the gold-beater 
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should be j)ure, or very nearly so, but it generally 
consists of about 23 carats, The various colours 
which this kind of gold presents, are obtained by 
alloys with silver and copper; in different propor- 
tions. The pale leaves consist of twenty-three 
parts of fine gold and one part of silver ; the deep- 
coloured leaves, approaching to a, tint of red, con- 
tain twenty^three parts of fine gold and one part 
of best Swedish copper ; the fine orange-coloured 
more commonly met with, contain half-part of 
silver, and half-part of copper to twenty-three of 
fine gold. Too much silver in the alloy is an 
obstacle to the gold-beater, in consequence of its 
hardening properties, therefore its use should be 
avoided as much as possible. 

Gold-beaters' gold is prepared by taking the 
right proportions of fine gold and alloy, and melt- 
ing the mixture in a crucible; it is then cast into 
small oblong ingots, each about three-quarters of 
an inch in width, and one and a half inch in 
length, and weighing about two ounces. Each 
• ingot is afterwards rolled very thin between two 
reversible polished steel rollers, the gold being 
often annealed in order to render it soft, as 
it has a tendency to become hard under this 
process ; by this means it can, be reduced with 
little expense into a very fine riband, of not more 
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than one-eight-hundredth of an inch ii\ thickness, 
It is then cut into lengths about one inch square. 
A number of these are taken and secured by a 
most useful contrivance, With a sixteen-pound 
hammer, having a smooth convex face, the gold is 
then beaten until its dimensions are considerably 
extended, when it is cut as before, hammered 
again, and if necessary the process repeated until 
it is of the proper thinness for transfer to the books 
in which it is sold to the public. These usually 
consist of twenty-five leaves each, when trimmed 
being about 3 J in. square, and costing to the trade 
from i^. to IS, ^d, the book. 

The uses to which this gold is now put, even in 
everyday transactions, are more numerous pro- 
bably than the majority of workmen through 
whose hands it regularly passes in the diflerent 
stages of manufacture contemplate; suffice it to 
say, that almost every article, both in business 
enterprise and domestic life, is beautified and 
enriched by its application at the hands of studious 
and skilful artisans. Even the paper upon our 
walls, our china, tea-trays, book-edges, and covers, 
signboards, sewing machines, and in fact, almost 
every article and trinket of our household, is de- 
corated more or less with this metal. We have also 
printing in letters of gold, gold lace, and by no 
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means the least, our best picture-frames are all 
embellished with it ; and although the various uses 
thus described may appear to the uninitiated as 
rather comprehensive and costly, the gold would 
not indeed, if recovered from a whole host of such 
articles and trinkets, and melted, amount to more 
than two penn3rweights, or of the value of 8^. td. 
We have deemed it desirable to supply this infor- 
mation, which may, perhaps, be considered^beside 
the chief branch of our subject, viz. the uses of 
gold and its connection with the jewellery trade 
and the money or currency, in order to show the 
widespread usefulness of the precious metal ; and 
the very extreme of malleability to which it is 
reduced in order that it may be applied to so vast 
a circle for purposes of ornamentation, and that at 
a comparatively reasonable cost. 

Fine gold is quite as remarkable for its ductility 
as its malleability. The ductility^ of a metal is 
the possession of that property of yielding to 
mechanical force which renders it capable of being 
drawn into wire successively through a series of 
graduated holes in a steel plate, called by wire- 
drawers, a draw-plate ; if the metal be perfectly 
ductile, wire of almost any thinness may be thus 
obtained. Pure gold is at the head of all metals 
fo ductility ; it is stated that wire-drawers have 
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extended from an ounce of gold, a thread 230,800 
ft. long. 

The inlaid vessels, and work in gdlAJiltgree from, 
India, are examples of the great ductility and 
admirable mechanical qualities of this noble metal. 
In India the greatest perfection seems to have 
been attained to in the art of drawing gold wire, 
as witness the gold-embroidered housings of the 
elephant and howdah, as exhibited by Her Majesty 
in Hyde Park, 1 85 1 . And further, this filigree is 
produced so fine in that country, that in England 
there are no competitors in the market as manu- 
facturers of so fine and real wire-work. The vast 
majority of London and Birmingham filigree is 
not at all similar to the real filigree-work of India : 
the London and Birmingham wire being thicker, 
round wire, flattened, with a milled or serrated 
edge, and afterwards so placed upon the different 
designs for the filigree of the edge to show itself; 
whilst the Indian is wire considerably thinner, 
doubled and twisted into a fine cord of extreme 
delicacy. The extreme point of ductility is never 
practised in England, there being no advantage 
gained in the commercial world, the finest wire • 
required for manufacturing purposes being either 
for the purpose of filigree, or gold lace. For the 
latter it. is drawn very fine, and afterwards flat- 
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tened between a pair of steel rollers to any size, 
to suit the object in view. 

There is reason to believe that the ancient Isra- 
elites had some knowledge of the ductility of this 
metal, and that the art of making round wire was 
known to them (Exodus xxxix. 3) : " And they did 
beat the gold into thin plates, and cut it into wires^ 
to work it in the blue, and in the purple, and in 
the scarlet, and in the fine linen, with cunning 
work." It is not said to what extent these wires 
were reduced in thinness, and no object but one 
purely experimental would aim at the extension 
of an ounce of fine gold into a wire the length 
we have mentioned ; indeed we much question 
whether the most experienced wire-drawer of the 
present school would accept an order such as the 
above, even at his own price. The drawing of a 
penn5rweight of gold by mechanical force into a 
wire 1 1,540 ft. long, and a single grain into a wire 
480^ ft., is a difficulty not to be easily overcome. 
We have some practical knowledge of the art of 
wire-drawing, and we distinctly say, that unless 
the wire was previously coated very strongly with 
silver, any attempt on the part of the workman 
to produce such a length must result in failure. If 
the object can be attained, which we much ques- 
tion, then the silver may be removed from the 
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surface of the wire, by dissolving with nitric acid ; 
and although the acid has no effect upon pure gold, 
still, in consequence of the thread of gold being so 
extremely fine and delicate, it must be done with 
very great care to prevent the wire becoming dis- 
united. 

The tenacity of a metal is its strengfth and 
toughness — ^that property which prevents, when 
mechanical power is exerted, the easily tearing 
asunder of the metal, the separation of the particles 
when excessive force is applied, and the giving 
way when supporting any particular weight. In 
this respect gold is not at the head of the list ; for 
while a piece of gold wire of the thickness of 
No. 14 size Birmingham wire gauge will support 
a weight of 150I lbs. avoirdupois, a wire exactly 
the same dimensions in silver will support 187 lbs., 
and a similar one of iron 549 lbs. Thus, the posi- 
tion that gold occupies with regard to its tenacity 
and toughness, is not equal to that of its ductility 
and malleability. 



CHAPTER III. 
Various Qualities and Alloys of Gold. 

Fine gold is too soft to stand the wear and tear of 
ordinary use, hence arose the necessity for the incor- 
poration of some other material to give it increased 
hardness* The following table gives the relative 
value of the different carats, and the proportion of 
alloy to be added, taking 24 as the unit of fine gold : 



Qyalities of Gold. 


£ 


J. 


<j?. 


Alloy to be added. 


24 carats. 


4 


5 





None. 


23 »> 


4 


I 


Si 


I carat. 


22 „ 


3 


17 


II 


2 „ 
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3 


14 


4J 


3 » 


20 „ 


3 


10 


10 
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3 


7 
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3 


9. 
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18 
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I 


22 „ 


I 
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6J 


23 „ 
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The above value represents the ounce troy, 
and is quoted at the mint price of purchase. 
The purchasable price of fine gold from refiners 
will be a little higher than that given in the 
above table,- on account of the expenses in re- 
fining; in large quantities, say over lo ozs., 
it will cost from £/\. 5s. id. to £^ y. bd. per 
ounce; in smaller quantities, it will cost from 
£^ 5^. bd. to £/^ 6s. per ounce ; therefore, if i oz. 
of fine gold be required, it will cost £^ 6s. nett, 
from all houses. 

In judging of a piece of work of alloyed gold, 
the value (if with a view of sale) must not be 
calculated merely upon the amount of fine gold 
the piece of work contains ; for, in that case, the 
calculation as to the real value will be wrong and 
misleading ; because in the alloy there is a certain 
proportion of silver, and as this metal is rather 
expensive, a loss would occur by the transaction. 
For example, if we take the proper proportion of 
fine gold existing in an ounce of i8-carat gold, at 
the mint value as given in the table, ;^ 3 3^. gd., to 
obtain that amount of gold from the refiner in the 
best market it will cost ;^3 4^. 3d. (the increase 
being due to the expenses in refining), in order to 
produce that fine state of division required for 
alloying. Now, in order to produce 1 8-carat gold. 
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5 dwts, or 6 carats of alloy, must be added to the 
quantity of fine gold of the above value ; if Ive 
say half silver and the other half copper, at the 
lowest trade price it will cost 9^. ; so to practi- 
cally produce an i8-carat alloy of gold it will 
cost £2, 5^. per ounce to the manufacturer of 
jewellery before he actually introduces it into 
his workshop. All other alloys should be calcu- 
lated after the same manner, and we should say 
an ounce of 8-carat gold is worth ;^i 10^. 

The use of 2 2 -carat gold as our national 
standard of value for the coinage is well known, 
but a few additional particulars will not be irre- 
levant to that branch of ,the subject upon which 
we are now entering. Gold coins, when first intro- 
duced into the currency of England by Henry III., 
were of fine gold, that is to say of 24 carats. 
Edward III. was the first English king who used 
gold coins of an inferior standard, in the form 
of 6^. pieces, nearly equal in size to the present 
sovereign, and consisting of 23 1 carats. A coin 
called a noble followed, worth 6^. 8^. Edward IV. 
reduced the standard to that of 18 carats. The 
next change was made by Henry VIII. raising it 
to 22 carats. From that time until the reign of 
Queen Elizabeth the currency underwent various 
changes; but it was then again fixed at 22 carats. 
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and it has so continued with about one exception 
down to the present time. All English gold coins 
are nominally and intrinsically worth the sums 
they represent. This is so when they leave the 
Mint, and have not been subjected to the wear and 
tear of circulation. 

Besides the standard fineness for coins, there is 
also a legal weight, fixed according to the regula- 
tions of. the Mint. Thus in England a pound 
troy of the standard metal is worth £^6 i$s., so 
that if a single pound troy of standard gold 
were taken to the Mint to be coined, after forty- 
six sovereigns and one half-sovereign had been 
manufactured out of it, a portion of gold of the 
value of 5^., not used up in the coins, would 
remain. The same quantity will coin 44J guineas, 
of the value of 21s. each; hence the value of 
standard gold is ;^3 17^. iid. per ounce. 

The coinage of gold is conducted with great 
exactness by the ofiicers of the Mint, with respect 
to weight ; and the extreme accuracy with which 
they are compelled to work will be shown by 
the following extract from the first schedule of 
the Coinage Act, 1 870. 

The imperial weight in grains only is here given : 



Coin. 


Weight. 


Remedy. 


Sovereign 


. 123-27447 


O* 20000 


Half-sovereign 


. 6i'63723 
D 


O'lOOOO 
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The remedy is the difference allowed to the 
Deputy-Master of the Mint, between the standard 
and real weight of the manufactured coins ; which 
in a sovereign is only one-fifth of a single grain ; 
and to this limit he has invariably confined him- 
self, as the trial of the Pyx fully proves. This 
test, which is one of the 'most ancient customs 
(the first-known writ for a trial of the Yyii dating 
from the reign of Edward I.), was made on Wed- 
nesday, July 21, 1875, at the Goldsmiths' Hall, 
according to the provisions of the Coinage Act, 
1870. Although this is a trial of great importance 
to the authorities at the Mint, and also to the 
public, especially to the manufacturing goldsmiths, 
who are constantly melting up the coin of the 
realm for manufacturing and commercial purposes, 
it is a matter in which the latter take little or no 
interest. To the former the verdict is of great 
interest, because, if favourable, it is an honourable 
commendation of the ofl&cers of the Mint, for the 
faithful performance of their onerous duties during 
the past year; and also a perfect guarantee to 
the public and the goldsmiths, that the large 
amount of additional gold coinage annually manu- 
factured and circulated is fully up to the legal 
standard, both as to fineness and weight. 

The standard fineness for gold coins is ii-i2ths 
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fine gold and i-i2th alloy, or millesimal fineness 
9i6'666, the remedy being millesimal fineness 
o'oo2 = I -sooth of a grain. The guinea is of the 
same standard as the sovereign in fineness, but 
differs in weight, hence its value of 21^. A guinea 
weighs 5 dwts. 9 J grs. ; and a sovereign 5 dwts, 
3 J grs. and a fraction of a grain ; of which 4 dwts, 
22f grs. and 4 .dwts. 17 grs. respectively are fine 
gold. Since the reign of George III. guineas have 
not been coined for circulation. There is also a 
difference in the colour. Guineas look yellow, 
while the modem sovereign shows a deep red tint. 
This denotes an alloy of silver in the former, and 
one of copper in the latter. Our gold coins are 
now alivays alloyed with copper, with the excep- 
tion of those manufactured by the colonial mint 
at Sydney, in Australia, for which silver is 
employed. These can easily be distinguished 
from English coins by their greenish-yellow cast, 
even without a close inspection of the impression 
of the die, which is slightly different upon the 
obverse side; whilst upon the reverse, besides 
other distinctive features, it has the word Australia 
stamped upon it. 

These coins are of the same standard in fine- 
ness, weight and value as English coins, and 
usually pass without observation among commer- 
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cial men. We have heard some persons express 
doubts as to the genuineness of a coin the colour 
of the Australian sovereign, as regards its value ; 
but they have been those through whose hands 
no large number of coins have passed, and who 
are unacquainted with the variety of colours gold 
may be made to present to the eye ; if there be 
any real difference between the Australian and 
English sovereign, the former has the advantage 
on account of the extra silver it contains ; silver 
being more expensive than dopper. That charac- 
teristic deep red colour to be seen in a new 
English gold coin, is produced when it is sub- 
mitted to the very highly-polished dies of the 
coining-press, when it comes out perfectly bright 
and of a beautiful lustre. 

Previous to the reign of Charles II. all the coin 
of the realm was made by hand — ^by forging or 
hammering pieces of gold to the proper thick- 
ness required for the coins, then cutting squares 
a little larger than required for the different sizes. 
The corners were afterwards removed from the 
squares, and rounded to the size, when they were 
adjusted to the weight of the money desired 
to be put into circulation. These round blank 
pieces were then placed between two hardened 
and tempered steel dies, containing the pattern 
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of the intended coin ; the upper die being struck 
with a hammer, the impression was produced. 
This method of making the coins was far from 
perfect, in consequence of the difficulty in placing 
the dies exactly opposite each other, and also from 
the uncertainty of the blow producing a perfect 
impression on the blank piece of gold intended 
for the coin. The coining-press, introduced into 
England in the beginning of the last century, 
remedied this long-experienced defect. 

Our present gold coins are as nearly perfect as 
possible as regards artistic design, taste, and 
workmanship, and as such, are well known all 
over the world. 

Twenty- two-carat gold, besides being made into 
coins, is very largely used in the manufacture of 
wedding-rings, which must be of this quality. So 
keen is the competition in this branch of industry 
that a wedding-ring may now be purchased from 
the manufacturer for a very little above its real 
value in gold ; and it is by no means an unusual 
thing at Mr. Aston's manufactory in Birmingham, 
when trade is busy, to work up in this manner 
a thousand pounds' worth of gold per week. This 
quality of gold is very expensive to use for such a 
purpose; consequently the working loss would be 
very great in a manufactory carrying on business 
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to the above extent ; indeed, it could not possibly 
be estimated at less than ;^ 2,000 per annum. Of 
course, we mean that this amount goes into the 
polishing dirt, floor sweep, washing waters, &c. 
However, there is one decided advantage which 
the wedding-ring makers have over other jewellers, 
viz. that the material — ^the coin — is sent with the 
order, and no doubt the manufacturers in several 
other branches of jewellery — not to say all — ^would 
like the same system or custom of trade esta- 
blished with them. 

Wedding-ring makers have to pay a duty upon 
their manufacture of lys. per ounce, i-6th being 
remitted for loss in finishing ; because it is com- 
pulsory that this quality should, when made into 
wedding-rings, be Hall-markedy and this has to be 
done when the articles are in a half-finished state ; 
therefore, for every six ounces you pay for five, 
and so on. For this reason it is usual to melt 
down the coin of the realm, and for more purposes 
than one it is an advantage to wedding-ring 
manufacturers to do so, for they can then depend 
upon the quality, and also effect a saving of from 
4^. to 5^. per oz. — a gain to a large firm not to 
be lost sight of, in these days of eager compe- 
tition. Twenty-two-carat gold is also used in the 
manufacture of mourning-rings, but to a more 
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limited extent than the above. In some instances, 
^vatch-cases are made of 22-carat gold ; but English 
watch-cases more commonly consist of i8-carat 
gold. Watch-cases (English) bear the mark of 
Goldsmiths* Hall as a guarantee of their quality, 
and are manufactured duty free. 

Twenty-carat gold does not occupy a very promi- 
nent position in the jeweller's workshop, the demand 
for it being so limited that it is rarely if ever asked 
for. As a consequence, it is not largely manufac- 
tured into articles of jewellery. Sometimes, how- 
ever, this quality of gold is used by coloured gold- 
workers, when different colours or shades are 
required in decorative designs, and when these 
colours cannot be produced in inferior gold. For 
this purpose it is both elegant and ornamental. 
Brown gold may be made by taking twenty 
parts of fine gold and four parts of copper ; puce 
gold by taking twenty parts of fine gold and four 
parts of silver; these ingredients must be well 
incorporated. In Ireland 20-carat gold is a legal 
standard, and has been so from the year 1784, in 
the reign of George III. This standard was esta- 
blished, principally, to encourage the manufacture 
of watch-cases and jewellery, it being at that time 
illegal to manufacture articles of this description 
inferior to 22-carat gold. 
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Eighteen-carat gold is the second English stand- 
ard, and of this quality all our best jewellery is made. 
It is largely manufactured into all kinds of personal 
ornaments, as it is an alloy rich in quality ; the 
beauty of its colour moreover not being much 
altered by wear. In England this standard is used 
in the manufacture of watch-cases, which, if of 
proper fineness, bear the Government hall-marks* 
There is now no duty on the manufacture of watch- 
cases of any description. Mourning-rings too are 
made somewhat extensively of this quality ; wed- 
ding-rings also to some extent. 

Mourning and wedding-rings, if of i8-carat 
gold, or of the higher standard to which we have 
already referred, must pay duty upon the manu- 
facture of 175". per oz., I -6th part, as usual, being 
remitted for waste in finishing. It is compulsory 
that these articles should be hall-marked, and 
bear the stamp of the properly-authorised officials 
of the town in which they are made. In Birming- 
ham the title of the guild is " The Guardians of 
the Standard of Wrought Plate." It has exclu- 
sive jurisdiction over all the gold made into the 
above articles in the town of Birmingham, or 
within 30 miles of it. 

Eighteen-carat gold, from the peculiar nature 
of its alloy, can be wrought into almost any 
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article of exquisite beauty and delicate work- 
manship; if properly cast, it is both malleable 
and tenacious. It is also exceedingly ductile. 
A hardness is imparted to this quality of. gold 
which admirably adapts it to the manufacture of 
jewellery of the highest order. There is, perhaps, 
a difficulty in preparing 18-carat gold, not experi- 
enced in some other alloys ; this defect soon shows 
itself when submitted to the breaking-down mill, 
by little cracks all over the surface of the bar of 
gold ; and when this appearance presents itself, 
it is by far the most economical plan to re-melt it 
at once, than to go on with the breaking-down ; 
for when the process of slitting is attempted, the 
gold will all fly into little fragments, and the pro- 
bability is that some will be lost. The prevailing 
opinion in the trade is, that this want of unity or 
amalgamation of the particles of the gold and 
alloy is due to the copper which is employed. 
Our experience teaches us — ^having tried every kind 
of copper, from the bean-shot down to the best 
refined Swedish wire, for the purpose of producing 
i8-carat gold rather cheaper — ^that we have invari- 
ably found that there is not so much in the 
quality of the copper as in the quantity used. 
This we wish to state for the benefit of the 
goldsmiths' trade. Formerly we used a rather 
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large proportion of copper, in order to effect 
a saving of about 3^. per oz., but the misfortune 
to which we have just alluded sometimes pre- 
sented itself, and after trying all sorts of cop- 
per, with no certainty of permanent success, we 
tliought of the plan of alloying with more silver 
and less copper. In this we succeeded, and now 
never meet with a bar exhibiting the defects 
after rolling just described. 

It is the most economical plan, when these defects 
appear, to reduce the bar to the regular 9-carat 
quality. It is only right to state that we always found 
1 8-carat gold, alloyed with bean-shot copper, a more 
difficult and harder alloy to work with than when 
the refined wire was used. One great drawback in 
shot copper (which is very injurious in alloying, 
particularly in this quality) is, that it may contain 
lead or tin ; and half a grain of either in an ounce 
of this gold will prevent it from working. This 
quality of gold is now always manufactured fully 
up to the standard fineness, every design pos- 
sible being hall-marked; and where this is not 
possible, the guarantee of the manufacturer is given 
with the article, who, if a respectable person, can 
be thoroughly depended upon. Previous to the 
year 1798 it was illegal to manufacture from this 
quality of gold ; now, however, some thousands of 
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ounces are made annually into all sorts of articles. 
Some of these are ornamented with a variety of 
colours, which may be produced by the following 
methods of alloying : — 

Colours of Gold. 

Yellow Gold — pure or fine gold, 24 parts. 

Red Gold — fine gold 18 parts, copper 6 parts. 

Green Gold — fine gold 18 parts, silver 6 parts. 

Blue Gold — fine gold 1 8 parts, iron 6 parts. 

White Gold—^ne gold 1 2 parts, silver 1 2 parts. 

Platinum, or fine silver, may be employed for 
white gold. Red and white are generally employed 
for flowers, green for leaves, while the stems or 
sprays may be made of yellow or fine gold. Blue 
gold may be used for special purposes of ornamen- 
tation. This latter alloy requires great practical 
knowledge, as it presents many difficulties in its 
preparation ; these are best overcome first by melt- 
ing the gold, and then introducing some iron wire 
into the molten mass, until the proper quantity of 
alloy is formed. Then the crucibles must be with- 
drawn, and the composition poured out into an in- 
got-mould prepared for its reception. This alloy 
must not be quenched in water, but allowed to cool; 
the ingot of gold to be perfect should exhibit no 
signs of porosity ; if it turns out of the ingot-mould 
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in proper condition, it must be well hammered upon 
the edge, and annealed, in order to render the grain 
more close and prevent it cracking in the rolling- 
mill. This process may be wisely repeated upon the 
surface, and the ingot again put through the fire. 
The gold is then ready for the breaking-down mill, 
and may be safely wrought into wires or sheets of 
different sizes. 

Fifteen-carat gold is another alloy largely used in 
the manufacture of coloured jewellery. This 
quality, to our mind, is second to none with re- 
spect to works of art in jewellery, both in regard 
to taste and appearance, as well as durability. It 
can be made to look quite equal to the finest gold, 
and in addition it is easy of manipulation ; almost 
any article can be easily made from it, whilst the 
hardness which nine parts of alloy imparts, is not 
such as to prove a hindrance or a difiiculty in the 
manufacture, but unites with it that amount of 
strength and durability which is so essential in 
costly articles of jewellery. These advantages 
m^ke articles of this gold wear much better than 
when made of a softer material ; they also keep their 
form and shape a considerable time longer. 

According to the provisions of the Assay Act of 
1854, 1 5 -carat gold can now be assay-marked as a 
guarantee of proper fineness, but it is not compulsory 
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unless requested by the purchaser. There is no duty 
on its manufacture, neither is there on that of 
i8-carat gold into chains, studs, lockets, charms, 
fancy rings, &c. Purchasers of 15-carat goods 
should beware of an inferior quality of gold intro- 
duced into the trade and called 15-carat, bearing a 
stamp something similar to the hall-mark ; however, 
this is not the hall-mark, but the private mark of 
the manufacturer. Nevertheless, the general public 
who are conversant with the prices at which these 
articles are sold, will at once see that this is not 
done with the intention of representing the 
quality as equal to 15-carat, by a glance at our 
table of values for the various qualities. We shall 
now give an account of the diflFerent qualities in 
general use. 

Thirteen-carat gojd is called common when 
speaking of coloured golds, for the reason that it is 
about the lowest quality that can be conveniently 
coloured to look rich and beautiful. A slightly 
inferior quality (i2j-carat) can be coloured, but 
•13-carat is about the usual kind employed in all 
respectable coloured-gold houses. In Birmingham 
a very large quantity of gold is weekly employed 
in manufactures of this quality. 

Some firms manufacture nothing else. It is 
largely made into chains, lockets, pins, studs, 
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sleeve-links, solitaires, pendants, bracelets, rings, 
brooches, and filigree ornamentation. In fact, 
almost every article we can mention has it in some 
part of its composition. If the reader were to take 
a walk down any of the principal streets of Bir- 
mingham, viz. New Street, Bull Street, or High 
Street, the vast majority of articles of coloured 
gold jewellery exhibited in the shops that met his 
eye would be of this quality, and marked as 
15-carat fine gold. The retail purchasers are, of 
course, in most instances, ignorant of the true 
value of gold and the art of alloying ; and some, 
on the representations of the shopkeepers, who 
often know no better, believe that they are buying 
full 15-carat gold of the proportion expressed in 
the Act of 1854. It is a difiicult matter, too, even 
in this enlightened age, in which the secrets of the 
goldsmith's craft are freely and openly expressed, 
to convince them of the error of their belief. Some 
manufacturers profess to have secrets in the art of 
producing good colours for their wares ; and there 
is, no doubt, a motive for this, namely, the produc- 
ing a demand for the articles of special firms, well 
known for excellence of finish, over all others. To 
understand perfectly the art of alloying gold and 
silver is of very great importance, and an advantage 
to manufacturing goldsmiths, besides having a ten- 



TWELVE AND TEN CARAT. . 47 

dency to produce profitable results, more than any- 
thing (if the practical part be understood properly) 
connected with the art of the goldsmith. 

Twelve-carat gold is the best of the bright golds, 
and is so called to distinguish it from the coloured; 
although any of the qualities that are described 
in speaking of coloured gold may be made bright 
by a little variation in the mixture of alloy. The 
demand for articles in this gold is not at present 
of an extensive nature; no doubt because the 
finish of coloured gold looks more costly and beau- 
tiful. No gold inferior to 12-carat will colour to 
present that appearance which characterises the 
higher qualities. Twelve-carat gold finished bright 
has a fine rich sparkling appearance, and when 
the workmanship is good is very imposing ; it is 
a good quality to work upon, being tolerably soft 
and ductile, as well as possessing good malleable 
properties. The quality generally manufactured is 
a little under the standard fineness, and therefore 
cannot be hall-marked. Gem, fancy, and other 
rings, when made of the full standard quality, bear 
the government stamp as a guarantee of its purity. 

Ten-carat gold sustains all the characteristics of 
the former quality, both as regards facility of 
manufacture and finish; there are no hall-marks 
for this kind of gold, and it is very seldom manu- 
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factured fully up to the standard, unless specially- 
asked for. A large quantity of goods is made of 
this quality in Birmingham. 

Nine-carat gold is regularly manufactured into 
all kinds of bright goods, and this quality, when 
made fully up to the standard of fineness, is hall- 
marked. The demand for it is largely increas- 
ing. It is chiefly employed in the manufac- 
ture of keeper and fancy rings. A good trade has 
recently sprung up in the manufacture of solid 
gold chains of this class of gold. After all, the 
quality which is most extensively employed in 
evety possible description of manufacture, is usually 
below this standard, probably it is about 8 J carats ; 
and if alloyed according to the following table 
will stand the aqua test perfectly well. Nine- 
carat of the mixture of alloy we have given in 
the table, will stand more than ordinary treatment 
from the hands of the workman, and may be 
touched and removed from the annealing-pan while 
still red hot, without injury to any subsequent 
manipulation of it; it may also be quenched at 
any degree of heat in pickle or water, if any 
advantage is likely to accrue from it; but we 
strongly object to the continuous quenching of 
gold alloys at every subsequent process of anneal- 
ing — partly because every time the metal is 
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quenched in sulphuric acid pickle a portion of 
alloy in these low qualities is dissolved. 

This improves the quality of the gold, by which 
the manufacturer does not receive any benefit, but 
is actually a loser. Moreover we shall see that, 
when we come to the processes of soldering, this 
pickling or boiling-out is perfectly indispensable. 

Nine-carat alloys, if alloyed with too^ much 
spelter, will not present the characteristics we 
have jiist named in respect to treatment ; if shaken 
or touched while hot, they are very brittle and dif- 
ficult to work; consequently they take longer in 
working, and therefore the same quantity of goods 
cannot be produced in a given time with these 
alloys, as with those we have just described. The 
great point in the manufacture of gold articles 
should be to get the greatest amount of real work 
out- of the smallest amount of material, so as to 
make the least possible waste or scrap for remelt- 
ing ; for this reason we say that the alloys which 
mostly tend to this object are the best for jewellers 
to use in their manufactures. 

Eight-carat gold is sometimes used in the manu- 
facture of jewellery, and is often styled 9-carat 
No. 2y in some of the workshops where this quality 
is somewhat extensively employed. In order to 
stand the aqua test it must be alloyed with more 

£ 
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silver than ordinary 9-carat gold, and when 
finished appears rather paler to the eye ; this 
may be a partial guide as to quality, but not always 
a sure one ; if properly alloyed it works exceed- 
ingly well in any process of preparation, from the 
ingot bar down to the finished articles; but, of 
course, judgment must be used by the workman as 
to the proper periods for annealing ; if this be 
neglected the gold will become hard and brittle, 
and, as the process of preparing proceeds, it will 
break and fall to pieces. 

Seven-carat gold is generally termed common 
gold, and is about the lowest quality manufactured ; 
it requires extra care in working, on account of the 
very large proportion of silver it contains, which 
increases the fusibility of this alloy. Care must 
necessarily be taken in annealing and soldering^ 
The increased proportion of silver is requisite to 
enable the articles manufactured from it to stand 

V 

the gold test of aqua-fortis. Gold chains of this 
quality are now very seldom made. It is mostly 
used by Locket makers in cheap work, where the 
backs and fronts are gold, and the edges, &c., are 
plated. The common alloys of gold have a much 
lower fusible point than those of a superior quality. 
Pure silver has a brilliant white colour, and is 
the whitest of all the metals ; none surpass it in 
lustre; and in hardness it ranges between pure 
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gold and pure copper. It is more fusible than 
copper or gold, melting at a bright red heat or at 
1,873° Fahrenheit. It is commonly used for the 
purpose of alloying gold in its pure state, but if 
too much be added it makes the gold pale. 

Pure copper has a reddish appearance, and is 
the only metal of that colour ; it is both malleable 
and ductile, hence it is used as an alloy for gold. 
Ill fusibility it stands between silver and gold. It 
is a very useful metal, a large number of cheap 
alloys being manufactured from it. 

Composition is a mixture of copper and zinc, 
and is used by jewellers in alloying. Some of 
them profess to have secrets with regard to colour, 
which is produced by different proportions of the 
composition. 

When it is necessary to form hard gold, this 
metal may be safely employed, although it will not 
be wise to use too much, about 4 dwts. to the 
ounce of fine gold being ample ; if, as we have 
already observed, too much be added, it will make 
the gold brittle and unworkable. With less silver 
and more composition an alloy is formed equal in 
appearance to one of 2 or 3 carats higher, but it 
is very difficult to work, and after being some time 
in wear it changes colour. This alloy cannot be 
attempted in very inferior qualities, as it will not 
stand the acid. 
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Spelter is another name for zinc, and is so-called 
because it is supposed to be deprived of its impuri- 
ties. It is a bluish-white metal, highly crystalline 
and brittle; melting at about 773°, and at a red 
heat, rises into vapour. As it burns it is converted 
into a white flock-like substance. This is the pro- 
toxide of zinc, which is carried up in the current of 
warm air. The employment of zinc in gold alloys 
should be sparing, and must be added when the 
other metals are in a state of fusion, first heating it 
with the tongs over the crucible. Spelter does not 
harden gold, if used as we have recommended. It 
is generally purchased in cakes, and when required 
for use pieces are chipped off with a cold chisel- 
. We shall now give a table of the proportions of 
the various metals incorporated in the gold alloys 
used by jewellers : — 

Table of Alloys. 
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tt 


12 


it 


10 „ 


10 


»» 


4 


tt 


10 


tt 


9 yf 


loi 


it 


4i 


it 


9 


» '! 


8 >» 


lOj 


t» 


Si 


it 


8 


91 


7 M 


9 


» 


8 


tt 


7 


• 

tt 


Compo, 


16 


tt 


8 parts spelter. 
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The above table represents the full standard 
quality of every alloy ; if it be needful to make an 
inferior alloy, which is often the case in the manu- 
facture of jewellery, the same calculation in respect . 
to the inferior metals will do, but a small portion 
of fine gold must be deducted till it brings the 
alloy down to the value required. 

We have been at some trouble in order to make 
our information complete, and have carefully 
arranged. the following table :— 

Specific Gravity Table. 



Qualities. 


Alloy. 


Gold, 


Total. 


24 carat 


None 


19- 5 


19- 5 


23 » 


^•r^ 


18-68 


19-08 


22 „ 


17-87 


18-68 


20 „ 


1-62 


16-25 


17-87 


18 „ 


2-43 


14-62 


17-05 


15 » 


3-55 


I2-I8 


^574 


13 » 


4-29 


10-56 


14-86 


12 „ 


470 


975 


14-45 


10 „ 


^'il 


8-12 


13- 6 


9 » 


5-88 


7-31 


13* 2 


8 „ 


6-32 


6- 5 


12-82 


/ it 


6-86 


5-64 


12- 5 


Silver, pure 


^- 


— 


10- 5 


Copper, pure 


— 




8-96 


Composition 


— 


— 


8-37 


Spelter 






7. 2 



It is our intention to continue this matter a little 
further, so as to render these details as complete 
as possible for the workshop, in case the above 
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diflferences in weight should not be understood by 
some. When a piece of work is desired of a cer- 
tain size and weight, of a different quality to that 
usually worked up, the following table of weights 
will be found useful : — 

Table of Weights. 



Qualities. 


Oz. 


Dwts. Grs. 




24 carat of given dimensions will weigh 


. I 







23 


. 


19 12 




22 


. 


19 




20 „ „ 


. 


18 




18 „ „ 


. 


17 12 




15 » 


. 


16 




13 


. 


15 




12 „ „ 


. 


14 12 




10 „ „ 


, 


14 




9 »» „ - 


• 


13 12 




8 „ »> • 





13 




7 >> » ' 


, 


12 12 




Silver „ „ 





10 12 




Copper „ „ 





9 


_ 


Composition „ „ 





8 12 




Spelter „ „ 





7 12 





These relative weights are sufficiently near for 
every practical purpose, and it is hoped, intelligible 
enough to be of assistance to such as deal with 
these valuable alloys. 

, The last-mentioned table will, it is hoped, prove 
of special service, not only to the practical gold- 
worker, as a safe guide in the production of correct 
weights in the various qualities ; but likewise to 
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the manufacturer and the merchant, by affording 
them an easy method of estimating the value of an 
article required to pattern, in any of the qualities 
manufactured. For example, an article weighing 
in 9-carat gold i oz. would in i8-carat gold 
weigh I oz. 4 dwts. ; thus showing conclusively 
that the extra quantity of raw material imparted 
to an article under the above conditions, must be 
taken into consideration when giving a quotation 
of cost. The principles which govern the above 
table, when fully comprehended, will be found both 
simple and advantageous. 



CHAPTER IV. 
Melting and Rolling. 

Having described the specialities of gold, and 
the qualities used in its manufacture, we have now 
reached a point very important and interesting to 
the jewellery trade ; and we may as well state that 
it is our desire to go through a kind of apprentice- 
ship in respect to the processes employed in the 
manufacture. We hope that the information thus 
afforded, besides being valuable to the practical 
workman, by giving him facilities which will result 
in the more successful performance of his work, 
will prove useful to the manufacturer also by im- 
parting to him that with which he has been hitherto 
imacquainted. We shall lay most stress upon 
those processes of Art-workmanship and manage- 
ment, in which we venture to believe we have been 
more successful than most of our compeers. 

In order to describe minutely the processes or 
methods of working with the precious metal, we 
shall commence with the first proceeding in the 
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course of the manufacture, viz. the preparation 
of the alloy and its subsequent treatment in the 
crucible. The state of purity of gold and silver, 
when purchased from the refiner for the purpose 
of alloying, has already been sufficiently explained 
in this volume. The copper used is various. In 
the jewellery trade the refined grain-copper is com- 
monly preferred, costing 2s, per lb., a prejudice 
existing against the emplo3anent of the bean-shot : 
but this is not altogether warranted, as bean-shot 
copper may be safely used in all the varieties of 
bright gold alloys. As regards the workable 
qualities of its alloys, they are all that could be 
desired, therefore we cannot understand this pre- 
judice. 

From an economical point of view its use is a 
saving, its cost being about ;^5 12^. per cwt., or is. 
per lb. In purchasing the materials for alloying, 
where a fair average trade is being carried on, 
there is an advantage in purchasing copper in 
large quantities ; but in gold and silver the reverse 
is the case. Irrespective of the disadvantage of 
the cash lying idle, gold being always bought for 
cash, some of its particles are so fine arid minute, 
that every time it is touched or moved about, some 
portion is sure to be lost; the portion may, per- 
haps, be very small indeed, but when we take into 
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consideration the extremely valuable nature of 
gold in the above state, the loss in the course of a 
year may be something amazing. For these and 
other reasons which could be adduced, we recom- 
mend the purchase of gold at the time it is needed, 
and sufficient only for the purposes required. 

In preparing the mixture of gold, silver, and 
copper for the crucible, care should be taken in 
weighing them accurately, in order to prevent 
improvement or deterioration in the qualities of 
gold constantly in use. In melting all qualities 
it is a wise plan to place the lightest of the metals 
to be melted at the bottom of the crucible — 
viz. the copper first, the silver next, and the gold 
last ; by so doing the melter is more likely to get a 
perfect amalgamation of the metals, as the gold, 
being the heaviest, is sure to find its way towards 
the bottom of the pot. When spelter is employed 
it must not be put in until the other metals are 
melted; being of so volatile a nature, it would 
be all evaporated before the mixture of alloy was 
properly incorporated,, consequently the bar of 
gold would fall short of its original weight, the 
quality would be improved, and the manufacturer 
would be unable to compensate himself without 
re-melting with an addition of alloy. 

Plumbago crucibles are the best for all practical 
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• 

melting purposes, and with care will last from 
twenty to fifty times ; if new, a very small quantity 
of charcoal powder should be put into the pot with 
the mixture of alloy. This coats the surface of 
it, and prevents the metals from adhering to it. 
When the gold is at the point of fusion, fling oii to 
it about a table- spoonful of pure and perfectly fine 
vegetable charcoal. The layer of charcoal which 
forms upon the surface of the gold in the crucible 
protects the mixture from the action of the air, 
which would refine the gold, by destroying some of 
the alloy. When perfectly fused, the mixture must 
be well stirred with an iron stirrer (consisting of a 
long round piece of iron sharpened at the point), 
which should previously be made red hot, to render 
the whole mass uniform in quality. The pot is 
then quickly withdrawn, and its contents poured 
into a suitable ingot-mould, previously warmed and 
greased to prevent adhesion. The warming of the 
mould is quite indispensable ; but if made too hot, 
the metal on being turned into it will spit and 
fly about; besides incurring great loss of gold, 
dangerous results may thereby happen to the per- 
son in charge ; the same remark applies when the 
ingot-mould is cold; therefore, this part of the 
process must not be neglected, but carefully at- 
tended too. The ingot-mould, we may state, is 
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hot enough when it will just stand touching with 
the hand for a second or so. In nine cases out of 
ten, if the gold is properly heated in the melting 
and cast all right with the charcoal flux we have 
recommended, the working qualities in its subse- 
quent treatment will be found all that could be 
desired for any purpose whatever. 

When it is desired to produce very tough gold, 
use as a flux a table-spoonful of charcoal as before, 
and one of sal-ammoniac, adding it to the gold 
on the eve of melting; the sal-ammoniac bums 
away while toughening the gold, leaving the char- 
coal behind to perform the functions already indi- 
cated. The employment of the mixture of sal- 
ammoniac will bring the ingots of gold up bright 
and clear ; it will also prevent them from splitting 
or cracking at the rolling-mill, and in subsequent 
working ; if proper attention has been paid to it, 
the gold will then be found tough and pliable. 
This does not, however, apply to every kind of 
alloy, but it may be affirmed of those we have 
described, and can be safely and thoroughly de- 
pended upon. 

The furnace used by most jewellers is the ordinary 
wind furnace, built of brickwork, which is admir- 
ably suited for such purposes ; a size convenient 
for every requirement is of the following dimen- 
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sions : eight inches square inside, and sixteen 
inches deep from the grate which supports the fire. 
For producing tough gold, the employment of 
common salt as a fluxing agent is sometimes 
strongly recommended. There is not, however, 
much to be said for its use, as it produces a very 
liquid flux, and is not half so clean as the one we 
have recommended. In the casting, unless very 
great care is exercised, it runs into the ingot-mould 
with the gold, producing a brittle-like substance, 
and this forces itself into the bar of gold, the 
surface of which becomes irregular and full of 
holes ; on this account alone, in preparing clean 
and smooth bars of gold, it is objectionable. The 
same may be said of borax, but that is still largely 
used in the jewellery trade for melting purposes. 
Nevertheless we are confident, from long practical 
experience (the result of many years' study and 
practice, during which time we have worked up 
many thousand ounces of gold), that there is no 
better flux than the mixture of sal-ammoniac and 
charcoal^ for every possible purpose required, in the 
subsequent treatment of the different qualities of 
gold; and that for toughness, cleanliness, and 
producing good workable properties it cannot be 
surpassed. 
In melting scrap-gold from the workshop, care 
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should be taken to see that it is quite clean, and 
free from organic matter, wax, &c. To effect this 
it is a good plan to heat the scrap in an iron ladle 
until all wax or grease is removed ; this should be 
done before the workman weighs his scrap into the 
warehouse, and should be a special rule of every 
establishment. It has a great tendency (with other 
things of which we shall speak hereafter) to reduce 
the working loss which is almost unavoidable. 
This kind of scrap is best re-melted by itself, and 
the same fliix may be employed as has been recom- 
mended for new gold; if the bar of gold should split 
in rolling, it is due to the presence of some foreign 
metal, such as lead or tin, or it may be iron or 
steel. Then remelt the bar with two parts carbo- 
nate of potash and one part of nitrate of potash 
(saltpetre) ; the saltpetre will draw the iron or steel 
into the flux, leaving the alloy of gold free. If 
lead or tin should get into the gold, very serious 
results follow — a very small portion b^ing sufficient 
to split a large bar and render it totally unwork- 
able and exceedingly brittle ; when broken the 
grains appear close and pale. Bichloride of 
mercury (corrosive sublimate) is the best flux to 
use when these defects make their appearance ; in 
the proportion of two parts charcoal to one of 
corrosive sublimate, when all will go right again. 
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Sandiver is also a very useful flux when iron or 
steel gets in the gold. Such gold, when re-melted, 
always loses in weight, some of the alloy being lost 
on account of the many small pieces of gold of 
which the scrap consists. This, of course, im- 
proves the quality; therefore, it is necessary, in 
order to keep the gold of one standard, to add 
some small portion of alloy, either silver or 
copper; but as the scrap may contain a little 
solder, copper will be the best to use. The follow- 
ing calculations may be relied upon for the different 
qualities : — 

Table of Calculations. 

Wet-coloured scrap, 3 grs. of copper per ounce 
i2-carat scrap 6 „ „ 

10 „ 9 „ „ 

9 » ^^ >» tf 

Hall-marked make no addition whatever. 

All qualities of scrap should be well sorted and 
undergo the action of a magnet before re-melting, 
and the greatest care exercised in keeping every 
quality separate. 

Sometimes in re-melting scrap-gold it is neces- 
sary to make some addition, either in fine gold or 
alloy, for the purpose of improving or reducing the 
quality. This happens when different qualities of 
goods are required on the spur of the moment, and 
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it may not be convenient to procure fine gold at the 
time sufficient for the purpose ; this is very often 
the case with beginners who have embarked in 
business with a limited capital, which may already 
be partially invested ; to such persons the advice 
we now give may prove serviceable. There may 
be possibly existing at the time in the workshops, 
a large quantity of scrap of the regular quality ; 
and if the proper rules for alloying, in reference to 
reducing and improving the qualities,, were under- 
stood thoroughly, use might be made of it in the 
above direction ; not only to the pecuniary interest 
of the man of business, but also to the advantage 
of all parties concerned. We shall be as simple 
and as concise as possible in our modes of calcula- 
tion, and will employ the usual arithmetical signs. 
In preparing « the scrap for reducing, great care 
must be taken in selecting it free from solder or 
other impurities, otherwise the calculation, as 
regards extreme accuracy, will be thrown out ; and 
sometimes this is of importance, but more com- 
monly speaking, when the quality is not for hall- 
marking, the difference likely to be made is of 
very little importance. The numeral 20 in the 
following tables will always be consonant, because 
it represents the number of pennyweights in an 
ounce of gold. The multipliers and divisors will 
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be different, and will vary with the quality of gold 
required. As an example, suppose we want to find 
how much fure gold will be required to be added to 
I oz. of 9-carat scrap, in order to raise it to 15-carat 
gold, we should proceed thus : — 

20 X 15 = 300 

20 X 9 = 180 

300 — 180 = 120 

120 -7- 9 = 13 dwtSi 8 grs. 

Therefore to every ounce of 9-carat scrap we 
shall have to add 1 3 dwts. 8 grs. of fine gold to make 
i5-carat gold. The divisor 9 does not represent 

the quality of scrap about to be improved, but is 

• 

the difference between the quality manufactured 
and the numeral 24, which represents the number of 
carats in an ounce; consequently, when it is desired 
to improve the scrap, the divisor will always repre- 
sent the difference between the quality as improved 
by the addition of fine gold and 24. When it is 
desired to reduce the scrap, the reverse will be the 
case ; the divisor will always indicate the quality 
to be made. In order to prove the accuracy of 
the above mode of calculation, we will give the 
following proof : — 

oz. dwts. grs. ^ 5, d. 

I o o of 9-carat scrap will be worth .1130 

13 8 of fine gold @ 853". td, will cost .2170 

1 13 8 4 10 o 
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02. dwts. grs. . £ s, d, 

I o oof 1 5-carat gold is worth, with alloy . 2 14 o 

. I 70 
.090 






10 





99 





3 


8 


fi 


I 


13 


8 


, 



»» 

>» 



4 10 o 



Let us take another case as an illuistration of what 
we mean. Suppose it is desired to reduce some 
scrap in quality, no alloy being suitable to be found 
in the alloy-book, we shall have to make a sort of 
gfuess-work, or haphazard calculation. If we adopt 
the system we are recommending, it will become 
very simple. To reduce i8-carat scrap in ordei: fa 
make 15-carat gold, we shall proceed as follows : — 

20 X 18 = 360 

20 X 15 = 300 

360 — 300 = 60 

60 -7- 15 = 4 dwts. 

To every ounce of 18-carat scrap must be added 
4 dwts. of alloy. This case clearly illustrates the 
difference in the divisor between reducing and im- 
proving the quality. If it is of importance to know 
how much mixture of alloy should be added to an 
ounce of fine gold in order to produce qualities of 
inferior standard, the numeral 24 becomes conso- 
nant, thus to produce 1 8-carat : — 

20 X 24 r= 480 

20 X 18 = 360 
480 — 360 = 120 
120 -7- 18 = 6 dwts. 16 grs. 
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Therefore, in making i8-carat gold, to e very- 
ounce of fine gold a mixture of alloy consisting of 
6 dwts. 16 grs. must be added. The above ex- 
amples represent almost every case, and any 
others which may arise out of them may be safely 
calculated, taking these as the basis or starting- 
point. 

Practically, this system of mixing gold alloys 
presents a feature of considerable importance to 
mamdiacturing goldsmiths; where time and ac- 
curacy are valuable principles of business ; as it 
possesses all the advantages of simplicity, correct- 
ness, and expedition combined. 

To avoid misconception, and therefore, if possible, 
to prevent mistakes, by those adopting this system 
in the preparation of their various qualities, we 
have considered it desirable to extend our re- 
marks, by giving a more comprehensive view of 
the principles which govern this method of cal- 
culation ; because it may be assumed the numeral 
120 divided by 9 produces 13 dwts. 3 grs. Now 
this is erroneous, as the following tables fully 
prove : — 

480 X 15 = 7»2oo 

480 X 9 = 4.320 

7,200 — 4,320 = 2,880 
2,880 -f- 9 = 320 grs. 
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20 X 15 = 300 

20 X 9 = 180 
300 — 180 = 120 
120 -^ 9 = I3t dwts. 

20 X * 15 == 300 

20 X 9 = 180 
300 — 180 = 120 

120 -r 9 = 13333 dwts. 

The first of these three examples is calculated 
in grains, the second in penn3nveights and frac- 
tions, and the third in decimals ; but in each calcu- 
lation the effect is precisely the same, being 
equivalent to 13 dwts. 8 grs., as shown in our 
first example, and thereby proving most conclu- 
sively that the remaining 3 after division is not 
grains, but a fraction of a pennyweight ; in order 
to reduce the remainder to grains multiply by 
24, and again divide by the divisor 9, when the 
proper solution of the problem will be effected. 
In all these examples, whether calculated in 
grains, fractionally or decimally, the principle is 
unalterable. 

When the mixture of gold and alloy is properly 
incorporated (to effect which a good white heat 
is essentially necessary), it must be carefully cast 
into bars of gold, the sizes of which vary accord- 
ing to the branch of the jewellery trade in which 
they are used. Locket-makers usually cast their 
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bars broad and thin, so as to get as large a 
surface as possible; and experience has taught 
the necessity of this, in order to avoid a large 
amount of waste in outsides and edges. Chain- 
makers generally cast those which they use long 
and tolerably thick, which when rolled, produce 
long strips of wire, and these are admirably adapted 
in every way to the art of chain-making. They 
are, perhaps, as much prized by the workman 
who operates upon them, as if he had the satis- 
faction of knowing that they were a part of his 
accumulated wealth. 

The pouring of the gold into the ingot-moulds 
is an art which requires some little skill and 
practice. The flux floating upon the surface of 
the gold in the crucible, may be prevented from 
passing into the ingot-mould with the gold by using 
a thin piece of flat wood held in the left hand; 
poplar wood is the best, because it bums very 
slowly. 

After the process of melting, the bars of gold 
should be accurately weighed, in order to ascertain 
how much has been lost in performing the work. 
If this operation should prove satisfactory, they 
must next be well filed upon the edges and comers 
to remove all loose and scraggling pieces, which 
would otherwise, in the subsequent process of 
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rolling, be lost. After the completion of this latter 
process, the bars are again placed in the scales, 
and their weights entered in the mill-book, for the 
purpose of being sent to one of the rolling-mills to 
be rolled into sheets or wire, as may be necessary. 

This is effected by submitting them to the 
action of large steel rollers moved by steam 
power. As the bar passes through, the rollers are 
pressed closer together by powerful screws; it 
is again passed through many times, with an 
additional pressure of the screw every time, until 
the gold has become hard and requires anneal- . 
ing. This process is performed by placing the 
metal upon a movable sheet of iron in a 
muffle, or oven, heated by flues ; after this 
operation the bar is submitted to the same pro- 
cess of rolling, changing the rollers until the 
desired thinness is obtained. Such are the pro- 
cesses for the reduction of the bar into flats or 
sheets. 

In producing strips of gold, previous to their 
manufacture into wire, the bar is first rolled to 
about No. lo or ii of the Birmingham wire-gauge, 
annealed, and then submitted to the action of a 
pair of circular, cutting-rollers, having a number of 
regular-rsized g^rooves in each roller; the project- 
ing portions overlap each other, so as to form 
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knives or cutters. The size of the strips thus 
produced corresponds exactly with that of the 
grooves in the rollers. These strips may be 
severed from the bar with a pair of vice-shears, 
but it is not so clean and regular as the above 
method. The following table shows the cost of 
gold-rolling : — 



Ozs. 


s. d. 


Ozs. 


^. d. 


0«. 


u d. 


3 . .• 


. . 6 


39 . . 


. 2 II 


70. . 


. 5 2 


9 . . 


. 9 


40 . . 


. 3 


71 . . 


. 5 2 


10 . . 


. 10 


41 . . 


. 3 


72 . . 


. 5 3 


II . . 


, II 


42 . . 


• 3 I 


73 . . 


. 5 3 


12 . . 


. II 


43 . ^ 


. 3 I 


74 . . 


. 5 4 


13 . . 


. I 


44 • • 


. 3 2 


75 . . 


. 5 4 


14 . . 


. I I 


45 • . 


. 3 3 


76 . . 


• 5 5 


15 . . 


I 2 


46 . . . 


. 3 4 


n . . 


. 5 6 


16 . . , 


. I 3 


47 . . . 


" 3 5 


78. . . 


. 5 6 


17 . . . 


. I 4 


48 . . , 


3 6 


79 . . . 


•57. 


18 . . , 


I 4 


49 . . . 


3 6 


80 . . 


. 5 8 


19 . . . 


• I 5 


50 . . . 


• 3 7 


81 . . , 


. 5 9 


20 . . . 


. I 6 


51 . . . 


3 8 


82 . . , 


5 10 


21 . . . 


I 7 


52 . . . 


3 8 


83. . , 


5 II 


22 . . . 


I 8 


53 . . . 


3 9 


84 . . . 


6 


23 . . . 


I 9 


54 . ' . . 


3 10 


f§ • • • 


6 


24 . . . 


I 10 


55 . * . 


3 II 


86 . . . 


6 I 


25 . . . 


I II 


56. . . 


4 


87. . . 


6 I 


26 . . , 


2 


57 . . . 


4 I 


88 . . . 


6 2 


27 . . , 


2 I 


58. . . 


4 2 


89. . . 


\ 3 


28 . . . 


2 2 


59 . . . 


4 3 


90. . . 


6 4 


29 . . . 


2 3 


60 . . . 


4 4 


91 . . . 


6 4 


30 . . . 


2 4 


. 61 . . . 


* 1 


92 . . . 


'^ \ 


31 . . ■ 


^ § 


62 . . . 


4 6 


93 • . • 


6 6 


32 . . . 


2 6 


63. . . 


4 Z 


94 . . . 


6 6 


33 • • • 


2 6 


64 . • . 


4 8 


95 . ^ . 


6 7 


34 • . • 


2 7 


65. .'. 


4 9 


96. . . 


6 8 


35 • • « 


2 8 


6C» . . . 


4 10 


97 . - . 


6 9 


36. . . 


2 9 


67. . , 


4 II 


98. . , 


6 10 


H' ' ' 


2 9 


68 . . . 


. 5 


99. . . 


6 II 


38. . . 


2 10 


69 . . . 


5 I 


100 .. , 


7 



Above 100 ozs, 6j: 3J. per 100 ozs. 



CHAPTER V. 

Coining. 

The finest oi? richest alloy of gold is employed by 
the gold-beater in the preparation of leaf-gold, and 
also by the artificer in artistic embroidery, massive 
ornamental work, and, in fact, in every work of 
art which can be improved in beauty by the addi- 
tion of this highly-prized metal. The chief uses of 
leaf-gold have been already explained; therefore 
the next quality of fineness, to which we shall 
direct particular attention, is the national standard 
of value in this country — the circulating medium of 
exchange, or our coinage, the manufacture of 
which consistis principally of sovereigns and half- 
sovereigns ; and as the processes employed in this 
branch of metallurgy are instructive and interest- 
ing, we will briefly describe the work carried on at 
the Royal Mint. 

First of all, the gold is sent from the Bank of 
England to the Mint in ingots of about i8o oz. 
each. Every ingot is tried by the Bank assayer, 
and also by the Mint assayer, in order to ascertain 
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how much each bar differs from the 3tandard 
(2 2 -carats) of absolute purity or fineness. When 
the proper fineness has been ascertained, and the 
mixture of alloy prepared (which is now always 
copper), the total quantity of gold and alloy, in 
proper. proportions, is taken and divided into lots 
of 1,200 oz., for the purpose of being melted into 
bars. The crucibles used by the master melter are 
about nine inches deep, by seven inches across the 
mouth; and are made of graphite or plumbago. 
These are well heated previous to the introduc- 
tion of the ingots of gold and alloy, in order to 
prevent cracking or flying, which, should it happen, 
would be serious, when so large a quantity of 
metal had been added. To ascertain whether a 
pot is cracked or not, it is well to introduce a cold 
bar of iron and let it touch the bottom, when if any 
crack exists it will at once be visible. If the heat- 
ing of the crucible has produced no ill effects, the 
bars of gold and alloy, which have already been 
prepared, are put in, and thoroughly melted, being 
finally well stirred with an iron stirrer ; the whole 
mass is then poured into ingot-moulds, sixteen 
being placed side by side in a frame ; the pot will 
hold sufiicient metal to fill four ingots holding 
300 ozs. each ; consequently, four pots of gold will 
fill the whole of the ingot-moulds. 
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When the ingots have become cold, either by 
quenching or in the ordinary way, they are stamped 
with certain letters or figures, and two pieces for 
assay are cut from each. These two pieces are 
sent to different assayers, the result of the test 
being afterwards given to the Master of the Mint, 
and if found correct, the master melter has properly 
discharged his duty. 

The sizes of the bars are about 24 in. long by 1*375 
broad, and about i in. thick. When the Master of 
the Mint is satisfied as to the correctness of the 
test, they pass into the hands of the weighers. 
The scales employed are so strong, and at the 
same time so delicate, that a single grain will give 
the turn, even when loaded with 1,000 ozs. 

The bars of gold, when thus accurately weighed, 
are rolled at the rpUing-mill in the manner 
previously described, then cut into lengths of 18 in. 
each, again rolled until they are 1*829 inches in 
width, and 0*053 in thickness, being then equal to 
rather less than 2 in. in width, and i-igth of an 
inch in thickness. This process must be carried 
out with great care, it being very necessary that 
all the bars should be of the exact size. The long 
flat strips of gold thus made are cut up into 
circular blanks of the size and dimensions of 
sovereigns and half-sovereigns, by the cutting-out 
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presses. At the Mint twelve of these presses are 
in daily operation, the mechanism of which is 
extremely accurate. 

Some of the blanks are taken occasionally and 
tested as to the proper size and weight, in order to 
see if the cutting-out presses are properly doing 
their work ; and if they are correct, the cutting-out 
proceeds. Subsequently, about 720 oz. of blanks 
are taken and put into a bag, and carried into the 
weighing room, where can be witnessed at work 
several machines of truly marvellous beauty in 
construction, and of extreme accuracy. They weigh 
every blank separately, and even go so far as to 
separate the lighter or heavier coins, in a manner 
one would suppose the intelligence of man alone 
could effect — throwing those of the proper weight 
into one receptacle, those too heavy into another^ 
and those too light into a third. These machines 
are fed by a workman, whose duty it is to place 
a pile of gold blanks in a kind of trough made 
on purpose to receive them, and then leave the 
machine to discharge the other duties attendant 
upon the process ; the blanks fall one by one into 
little slits at the bottom of the machine. There are 
three provided, and to determine which of the 
three slits shall receive the coin, the machine 
previously weighs it. These machines will weigh 
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and separate about twenty-three blanks in a 
minute. 

The heavy ones are afterwards passed through 
another wonderful machine, which files away the 
edges until the proper size and weight are pro- 
duced. The next process is the testing, in order to 
ascertain whether there are any cracked ones among 
the bulk (a result of air-bubbles, caused through 
imperfect melting). A boy performs this operation. 
He grasps two handfiils of blanks, and rings each 
one on a block separately ; by the nature of the 
ring or sound he can at once tell whether it is 
defective. If so, it is placed aside with the light 
blanks for re-melting. Those which are good are 
then submitted to the action of an edge-compress- 
ing machine, at the rate of about 700 per minute ; 
where they are slightly reduced in diameter, and 
thickened at the edge. By this time they have 
become hardened and require annealing; after 
this is done, they are boiled out in diluted sul- 
phuric acid pickle (oil of vitriol), in the proportion 
of one of acid to fifteen or twenty of water, and this 
produces a fine rich gold colour, by removing the 
black oxide of copper from the surface ; after 
rinsing well in clean water, they are dried in box- 
wood sawdust. The principal part of the business 
then takes place — the coining — ^by which is pro- 
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duced the design upon the obverse and reverse 
sides; and also by which that beautiful bright 
colour to be seen upon a new sovereign is effected. 
The sulphuric acid pickle leaves a dead or matt 
appearance, and the parts which appear so bright 
when the coin is newly circulated are made so by 
the pressure of two highly-polished steel dies, one 
for each side of the coin ; the blank being placed 
between the dies, one blow is sufficient to stamp 
the whole of it, including the two surfaces and the 
edge. 

All the gold coins now issued from the English 
mint bear a milled or serrated edge, which is pro- 
duced by ridges on the inside of the collar holding 
the blank, when it is being struck between the 
dies. This milling is so true that it would be a 
very difficult task for the counterfeiter to imitate 
it by filing. It is further adopted to afford an 
immediate detection of any attempt to deteriorate 
the coin by clipping or filing; and the greatest 
attention is consequently paid by the Mint autho- 
rities to this part of the work, in order to baffle 
the ingenuity of the would-be tamperer with the 
coinage. During the stamping the coins fall from 
the coining-press into a tray underneath, where 
they are again examined one by one, to pick out 
defaulters. The good ones are then removed 
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to another room, where a small number of sove- 
reigns or half-sovereigns are indiscriminately se- 
lected, weighed, and assayed, as a final test of the 
thorough accuracy of the whole manufacture. The 
sovereign, when completed and ready for circula- 
tion, is almost exactly '868 of an inch in diameter ; 
1,869 sovereigns standard gold {22 carats) weigh 
exactly 40 lbs. troy weight; the legal weight of 
each can thus be very easily determined. Reduce 
the 40 lbs. to dwts., and divide the product 
by 1,869; if we then reduce the remainder to 
grs. and again divide, we shall have the weight 
of 5 dwts. 3HJ grs., which is equivalent to 1 23*27,447 
grs., the exact weight of a sovereign. It is calcu- 
lated that there are in circulation in the United 
Kingdom sovereigns and half-sovereigns to the 
value of 100,000,000 sterling. 

As coins are subjected to considerable wear, 
through frequently passing from hand to hand, the 
amount of loss occasioned is worthy of some little 
consideration. Of course this amount will be in 
proportion to the length of time the coins have 
been in wear. To provide against this, the English 
Government allows a sovereign to be a legal tender 
till it is reduced not below 122*5 grs. (5 dwts. 
2J grs.), the difference between this and the fiill 
standard weight being the remedy allowed by 
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English law for abrasion or loss by wear. Con- 
sequently, when English gold coins fall below this 
standard, they cease to be a legal tender. The 
depreciation of a coin depends upon its hardness, 
wearing much more when soft, and also upon the 
rapidity of its circulation. The above law, how- 
ever, is not strictly carried out. The remedy for 
abrasion would be a little more than three-quarters 
of a grain for each sovereign, or decimally 774 
grain. 



CHAPTER VI. 

Manufactured Articles. — Locket-Making. 

The next branch of the subject, in treating of the 
uses of gold, we have to notice, is that relating 
to the jeweller, which includes the various works 
of art connected with the trade of a manufacturing 
goldsmith. 

One of the first things that would be likely to 
strike the stranger in visiting a jeweller's work- 
shop, would be the methodical manner in which it 
is fitted up. He would also probably observe the 
neat and compact arrangements provided for- the 
workmen, consisting of convenient tables or benches 
for the easier performance of the work. The 
jeweller's board commonly provides sittings for 
four workmen, the outline of which is nearly half- 
circular ; holes are sawn or scooped out firom the 
semicircular side to form places for the requisite 
number of men, and these hollowed places, with 
their appendages, form what is technically termed 
the jeweller's " skin." This "skin" consists of a 
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piece of leather fastened securely underneath the 
two arms of the board, and round the semicircle, 
so as to form a receptacle into which the filings 
or articles accidentally dropped by the workmen 
may fall ; and also to serve as a convenient place 
for tools. 

Many master-jewellers have now substituted iron 
pans or trays for these leather skins, which, in 
many cases, are better, as the lemel can easily be 
separated from the scrap. This is done by means 
of a small movable box provided in the bottom of 
the pan, with a perforated top, through which the 
lemel can at any time be swept by the workman ; 
the lemel, to a considerable extent, where these 
trays are in use, being prevented from getting too 
much upon the tools ; as a few seconds now and 
then, will suffice to sweep it through the perforated 
part of the tray into the box underneath. No con- 
trivance of this kind is attached to the ordinary 
leather skin, and the lemel continually accumu- 
lating upon the • handles, and in the crevices, of 
the tools (which are sometimes rendered moist 
through constant handling) is a source of incon- 
venience to the workman and a loss to the em- 
ployer. 

In the centre of this hollowed place there is 
secured, in the woodwork of the board, a small 

G 
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wedge-shaped, projecting piece of hard wood called 
the "peg;" and upon this the artisan performs 
all his work ; and beneath this peg is the skin or 
tray of which we have spoken. Each workman 
sits at one of these peculiar-shaped places, and in 
close proximity to him is a bent gas-pipe, filed 
slanting at the mouth, and working upon a swivel. 
This is constantly burning, the flame being indis- 
pensable in the jeweller's art, for soldering pur- 
poses. These peculiar-shaped benches are gene- 
rally arranged down one side of the workshop, 
and the heavier tools, lathes, rollers, draw-benches, 
&c., down the other side and middle; but where 
a separate shop can be provided for these latter, 
it is generally done. 

We shall now endeavour to explain, from prac- 
tical knowledge, the processes employed for pro- 
ducing modem jewellery of various kinds, com- 
prising the personal ornaments of the rich, and 
such as is stored in the warehouses of the mer- 
chants and manufacturers who trade in it. 

The qualities of the gold used in the manufacture 
of jewellery having been previously described, we 
shall at once proceed to allude to the manufacture 
of lockets,, a branch of industry finding employment 
for a great number of hands ; and, considering the 
rapidity with which orders are now executed 
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compared with what they were a few years ago, 
an account of the work cannot, we think, fail to be 
interesting to the reader. A very large quantity of 
what are generally termed gold lockets consist of 
gold only on the tops and bottoms, or fronts and 
backs ; and this is so delicate that it has to be 
strengthened underneath with base metal; in 
some cases it is as thin as No. i when doubled 
in the jeweller's metal-gauge. Being so thin, of 
course great care is required in manipulation, 
especially when the graver is being used. The 
rims are made of plating, as also are the loops 
and rings, the fronts and backs being all the 
gold they contain. These lockets are being made 
by the workman at about i^. 2^d. to i^. td. each. 
This is, undoubtedly, caused by the low prices 
at which manufacturers find it necessary to sell 
them. The prices quoted above include every- 
thing incidental to the complete locket — ^plating, 
polishing, glasses, engraving, &c. — except the two 
blanks of gold to form the front and back of the 
locket. 

To form lockets of this description, plain, oval, 
or other shaped blanks are cut out by the press : 
these are prepared in large quantities, and kept in 
stock ready for the different workmen to make use 
of at any time. The blanks, before going into the 



84 MANUFACTURED ARTICLES. 

hands of the regular locket-maker, have to be- 
stamped into shape : this is done by submitting" 
them to the action of a pair of dies, which form 
the requisite design. The dies are strongly- 
secured in the stamping-press, and the striking- 
up, as it is called, is generally entrusted to a 
jeweller's stamper, who performs the work at so 
much per gross. 

These blanks being slightly raised, are now 
ready for the workman, who generally performs 
his work in a very dexterous manner. 

We have as yet only spoken of the fronts and 
backs of lockets; but there are also the rims, 
rings, flats, and other parts, which we must now 
describe. These latter parts, as we have already 
stated, consist of "gold plating," and they are 
purchased in the form of wire from the plating* 
warehouses. The rims are made by cutting the 
wire into lengths (the preparation of this will be 
referred to hereafter) suitable for the different sizes 
of the lockets required. They are made by boys, 
in large quantities, so that they may be ready to 
hand at any moment. 

When the wire has been cut into lengths, the 
ends of the pieces arer turned together and soldered, 
and afterwards shaped as desired upon a mandrel ; 
they are then ready to receive the prepared gold 
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parts. Each workman has a heap of fronts, backs, 
rims, &c., upon the board before him. He then 
begins to put the locket together ; and it is almost 
marvellous to see how skilfully the operator 
handles his tools, and the rapidity with which the 
work is executed. 

One of the most delicate operations to be per- 
formed in locket-making, is the preparing and 
fixing of the hinges, or joints. To do this pro- 
perly and neatly is the aim of a good workman ; 
but the appliances being numerous, the skill of the 
artisan is promoted. To adjust the hinges two 
rims are selected, care being exercised to see that 
they fit closely together, without which it would 
be impossible to make a nice-fitting joint. Small 
lengths of tube having been previously prepared, 
of different sizes suitable for hinges, the workman 
now takes a small round file (rat's-tail) about the 
size of the tube which is to form the joint, and 
makes a little groove with it in the centre of the 
edge of the two rims ; this files away the sub- 
stance of the two rims to where the gold fronts 
and backs go on; and the groove or hollowed 
surface is afterwards filled up by the hinge itself. 
It is then filed until the tube fits it nicely, when 
the proper length is cut off with a fine saw; a 
piece of steel wire is next put through it, and it 
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is again sawn into three pieces. These pieces are 
then laid in the groove, and soldered, two pieces 
to one side of the rim, and one to the other; 
this is the work almost of an instant, so expert' 
do the workmen become at this branch of the 
trade. The soldering of the hinges, to prevent 
filling, or tacking, requires great practical know- 
ledge and judgment, in its execution ; to the inex- 
perienced, jeweller's rouge, or some whiting (a little 
of either), when put inside the tube, and where the 
saw has gone through, will prevent the solder flow- 
ing in those parts ; but the most practical solderers 
perform their work without these precautions. 

Having now performed the work of making rims 
and joints, the next process is the fastening on 
of the rings, which is a very simple operation, and 
can easily be eJBfected even by a boy. A piece of 
steel wire (called in the trade a "spit ") is taken, of 
the size required, and the rings wound upon it ; this 
may either be done in the lathe, or at the peg : 
if the latter operation is resorted to, the spit 
must be held in a pair of hand-vices; the coil, 
or lap, as it is more commonly termed, is then 
sawn through on one side only, longitudinally^ 
A large number of rings are thus very soon pre- 
pared; they are then closed with two pairs of 
pliers, and slightly filed at the joints. They are 
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now ready to be soldered upon the rims, which is 
done either by securing them in their place 
with binding-wire, or by arranging them upon a 
slab of pumice-stone, in half-doxens or dozens at 
a time. This latter plan is certainly the quickest, 
when a proper piece of pumice-stone is provided 
for the purpose ; a little pallion of solder is given 
to each, and a keen blast of the blow-pipe fastens 
securely a large number in a few minutes. The 
flats, and other parts of the inside of the locket, 

« 

are prepared after the manner just described. 

We now come to that part which completes the 
process of putting together, in these cheap lockefs 
— ^viz. the adjustment of the fronts and backs to 
the already prepared framework. This is done 
with soft solder, and is performed in the following 
manner: — ^The flats of the rims, and the edges of 
the gold plates that are to come in contact, are 
slightly rubbed on the file, or stone, to provide a 
level and clean surface ; the workman then takes 
up a back or front, and, with careful precision, 
secures it to a rim. This may .be done with very 
fine binding-wire, or otherwise, as desired. When 
a quantity of these have been fitted, they are 
placed upon a bunch of matted wire (old binding- 
wire, and called the ** devil "), ready to he soldered ; 
a solution of chloride of zinc is then put round the 
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part to be united, and also a few pallions of solder, 
when a gentle blast from the soldering-jet com- 
pletes the operation. The better class of work, 
however, is hard-soldered, that being wholly com- 
posed of gold ; but the processes of the metallurgy 
are similar to those we have described. The 
lockets, after being touched up a little by the 
workmen, are ready for the polisher, whose work 
we shall consider under another branch of this 
subject. 

Common lockets have generally plain or en- 
graved surfaces ; but in the better class, the orna- 
ments in the centre are raised, and diamonds and 
othet precious stones are sometimes set in them ; 
and in some cases also extend round the borders 
of the lockets. In order to vary the designs as 
much as possible, ornamentation is now produced 
by the " stamp," as well as by " hand ; " and it is 
chiefly due to this advantage that the locket manu- 
facturers are enabled to display such a variety of 
patterns. The parts made by hand are called 
settings, and are all " wrought," with the exception 
of the teething, this of late being more commonly 
performed by the press, instead of by the hand 
as formerly. These settings are placed upon the 
lockets according to the designs required, a 
number at a time, and then hard-soldered, a pro- 
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cess which firmly secures them in their places. 
In the manufacture of bright gold lockets, where 
hard-soldering is adopted, silver solder is now 
always used^ The process is performed in this 
way : — The ^arts to be united are made quite 
clean, free from. grease or oxide ; and a solution ot 
borax being prepared by rubbing a piece upon a 
slate, to which a few drops of water have been 
added, the ornaments or settings are dipped into 
this solution, and at once transferred to their 
proper place upon the article in process of manu- 
facture; and while others are being prepared in 
the same manner, these will have become dry. 
This operation tends to prevent moving during 
the process of charging, and also acts as a pre- 
ventitive to rising in soldering ; we may add that 
a little sandiver rubbed in the borax solution will 
prove an unfailing precaution against the latter. 
A quantity of very small pellets, or pallions, of 
solder are then cut, which, being picked up one 
i:^y one on the point of a camel-hair pencil mois- 
tened in the borax solution, are put in their proper 
places, and the flame directed by the blowpipe 
from the gas-jet, soon unites the joints as firm as a 
rock. 

The ornaments, or, more properly speaking, 
settings, which are to receive precious stones or 
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other jewels, are placed upon the lockets, with 
their teeth uppermost, the gems most suitable to 
form the designs being put in proper order between 
them. The tops of the teeth are so bent or turned 
over, that they fully encircle the stone, and thus 
hold it securely in its place. This system is called 
"coUeting," and by it, beautiful effects are often 
produced. The best method of setting, or the one 
most admired, is called " fancy setting." It con- 
sists in drilling holes for the gems, and then with 

i 

the scorper hollowing away a portion of the metal 
around the holes to fit the stones, and also in the 
direction the gems are to extend ; at the same time 
the bringing up of four little beads or caps is 
effected, which act as claws, and form an efficient 
security for each gem. This kind of setting, as 
applied to lockets, is very beautiful. We have 
partially described the duties of the " setter," and 
if he can perform the latter process satisfactorily 
for a first-class jeweller, he is considered a work- 
man of no mean order ; it is not at all unusual 
to meet with good collet-setters, who are also 
good makers, but a maker is very seldom met 
with who can fancy set. There is another 
method called Roman setting, but it is not ap- 
plicable to this branch of the trade. 
The processes adopted by modem jewellers 
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in manufacturing ladies' gem -rings, bracelets, 
brooches, seals, &c., are, in their general detail, 
analogous to those already described — certain parts 
being raised by the stamp, and others being 
wrought, or made by hand; these are all put 
together piece by piece by the workman, until the 
article is completed. A very good impression of 
a locket, or any other article with a flat orna- 
mental surface, may be taken by the workman 
(and the design kept for future reference) in a few 
minutes, by wetting some note-paper with the 
tongue and smoking the article over a gas-flame ; 
when it must be pressed upon the paper, and a 
perfect impression will thus be produced, fully 
showing the nature of the ornamentation, &c. ; 
the impression can further be made permanent by 
drawing it through milk, and afterwards drying 
the paper. 

It will now be necessary (in order to proceed step 
by step) to give some information respecting solders, 
which will enable the workman neatly to execute 
his work, for a great deal depends upon the solder, 
as well as on the skill of the artisan, in producing 
clean and invisible joints. Some- jewellers know 
but little of the degree of heat necessary to melt 
the various metals and their alloys. As a table 
supplying this information will no doubt be wel- 
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come, the following is given of the standard 
metals : — 

Daniell's Table. 

Fine gold will melt at 2,016 deg. Fahr. 
Pure copper „ 1,994 „ 
Fine silver „ 1,873 »> 

Pure spelter „ 773 „ 

The next table, prepared from Daniell, will corre- 
spond with the alloys we have previously given, 
and thus supply a want long felt by the goldsmiths ; 
not only for the treatment in the crucible, but more 
particularly in the subsequent manipulation ; whilst 
in the processes of annealing this table will also 
prove of some practical advantage, by showing that 
it is essentially necessary to vary the heat in some 
of the qualities to prevent scorching while they are 
upon the fire : — 

Our Table. 

23-carat gold will melt at 2,012 deg. Fahr. 
22 



20 
18 

15 

13 
12 

10 

9 
8 

7 
Composition „ 



)> 

ft 

ft 



2,009 


,> 


2,002 


), 


1,995 


„ 


1,992 


»» 


1,990 


» 


1,987 


»» 


1,982 


,> 


1,979 


it 


1,973 


ti 


1,960 


ft 


1,587 


9t 



This table clearly demonstrates the fact that 
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it is unwise to place metals upon the annealing- 
pan without careful attention being paid to them, 
when their points of fusion are widely at variance 
with each other. If a piece of i8-carat wire and 
one of 7-carat, of exactly the same description, 
were placed upon the pan in the muffle, without 
due regard to the above facts, and left until 
the i8-carat had acquired a good red heat, upon 
the withdrawal of the pan it would be found that 
the 7-carat had been overheated, and the nature 
perished, so as to render it further unworkable. 

The list of silver solders as expressed below will 
in practice be found to answer admirably for every 
purpose with the alloys we have recommended. 
When using 7-carat or common gold, a very easy 
one is required; this has been considered, and 
every reliance can be placed on the solders here 
given, and their suitability approved, by their 
point of fusion to the qualities under manipula- 
tion :-^ 

Silver Solders. 



Description. 


Fine Silver. 


Copper. 


Spelter. 


Hard solder . . 
Medium solder . 
Easy solder . . 
Common hard . 
Common easy . 


16 parts 

14 n 
12 J „ 


3l parts 
4^ „ 
4i »» 
6 „ 
6i „ 


J part 
2 „ 
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Fusing Point. 




No. 


I. 


Hard solder. 


. 1,866 deg. 


Fahr. 


No. 


2. 


Medium solder 


. 1,843 


M 


No. 


3- 


Easy solder . 


. 1,818 


?» 


No. 


4- 


Commoii . 


. 1,826 


>» 


No. 


5. 


Common easy 


. 1,802 


» 



The fusibility of these solders will be a little 
higher than those given, because of the volatility 
of the zinc in melting, which increases the point of 
fusion when being used, for which allowance should 
be made. Any of them may either be used in pal- 
lion or filed into dust, as may be preferred. The 
fomier is more extensively employed by jewellers ; 
and the latter by gold chain-makers, for which pur- 
pose it is more suitable, as it enables those who use 
it to get through more work in a given time. The 
pallion may be also used in the manufacture of 
chains — in fact, it is commonly preferred by curb- 
makers; and in the manufacture of Brazilian or 
snake chains its employment is compulsory. The 
object of zinc in silver solders is to increase their 
fusibility; it also, by its evaporation in the pro- 
cess, increases the strength of the joint by tough- 
ening the solder ; but the use of too much is an 
obstacle in the way of the workman, and ulti- 
mately proves far from satisfactory to the pur- 
chasers of that class of jewellery : firstly, by the 
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addition of too large a proportion of spelter to 
silver solders, they become brittle and partly un- 
workable, especially when the parts united with it 
have to bear a strain, as they break easily, and 
consequently have to be re-soldered. This may 
happen several times over; when this is the case 
it operates injuriously to the interest of the Work- 
man. Secondly, the above description in time eats 
away, and. articles that have been soldered with 
it become disunited. We have seen chains, aftpr 
having been some time in wear, sent to be repaired, 
without a particle of solder upon the joints. This 
was caused by the solder having contained too much 
spelter in the first instance ; and even where this is 
not the case, the soldering places are liable to go 
black whilst lying in manufacturers' or merchants' 
stocks, if allowed to get damp or exposed to the acid 
vapours of their places of business ; this kind, there- 
fore, proves very unsatisfactory, and no possible 
advantage can be gained by any one from its use. 



CHAPTER VII. 

Solid Wire-Drawing. 

One of the most important applications of gold 
is in connection with the art of chain-making ; and 
there being in that branch of manufacture an 
unusually large amount of gold employed, it will 
be necessary to enlarge upon it, especially as it 
comprises the whole art of wire-drawing, the prin- 
ciples of which, when fully comprehended, are a 
source of assistance to the workman so engaged. 
When this wire-drawing, as applied to the manu- 
facture of gold chains, is properly executed, there 
is every reason for the expectation of the best work 
throughout, at least so far as some patterns are 
concerned. In Birmingham wire-drawing is exten- 
sively practised, and that town is justly celebrated 
for it. 

Perhaps it will not be out of place to give here 
a short history of it and a few facts bearing upon 
the process. 
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The nialleability of gold must have been known 
long before its ductility, for we never read of 
the ancient gold-workers turning to any account 
this latter property. It has been suggested by 
Beckman, a German chemist, that gold and other 
wire were first formed by beating out the metal, 
and then cutting it into thin strips, which process 
is entirely borne out by Scripture, in the account 
of the preparation of the sacerdotal dress of Aaron, 
for which see Exodus xxxix. 3. Wire-work seems 
to have been rarely practised by the. ancients, and 
their mode of making it was upon the anvil. It 
seems to be seldom mentioned in their writings; 
there is no allusion whatever to the draw-plate^ 
the principal tool of the modern wire-drawer, even 
in later works upon the subject. The persons who 
fabricated wire by means of the hammer were 
termed wiresmiths. The introduction of the draw- 
plate for wire-drawing purposes, was made about 
the year A.D. 1350. It is said to be the invention 
of one Richard Archal, a Frenchman, but it was 
long before the ancient method of the hammer and 
anvil was entirely superseded. 

In England wire appears to have been made 
by hand, or wrought, until the year 1565 ; at that 
time a Saxon (Christopher Schultz) came to this 
country, and introduced the draw-plate and its 

H 
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applications for making iron wire, which had pre- 
viously been introduced from the continent. 

The alloys of gold for chain-making purposes 
should be exceedingly malleable and ductile,^and 
the tougher the gold is, the better will it be able to 
stand the kind of treatment to which it will be sub- 
jected. According to the modem process, when 
it is ready for the wire-drawer, it is in the form 
of square strips, of the sizes Nos. lo, ii, or 12 
of the Birmingham wire -gauge, unless otherwise 
ordered. The preparation of these strips has been 
explained when describing the process of rolling. 
The wire-drawer, in the ordinary performance of 
his work, submits them (after removing any rough 
surface left in the process of slitting) to the action 
of a pair of wire-rollers moving by hand power : * 
these have nearly half-round grooves in them, and 
are diversified in size ; during the revolution of the 
rollers, the grooves in the upper barrel meet those 
of the lower, so that when a strip of gold has 
passed through them, a piece of wire is at once 
produced almost round. This process is repeated 
until it has passed through all the grooves, the 
latter being regulated by screws; the gold has 
then become hard, and requires annealing : when 
this has been done the wire is pointed, and then 
comes the operation of the draw-plate, which 
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usually consists of a piece of steel about lo in. 
long, I J in. broad, and J in. in thickness. These 
plates are the best for all practical purposes, but 
others will do for small operations. They contain 
about 10 conical holes of different sizes, and fol- 
lowing each other very regularly. By passing 
the metal through these holes successively, a wire 
of any size can easily be obtained. We are now 
speaking of round Wire ; but there are other kinds 
used by chain-makers, which will be considered 
in their order. 

In the preparation of round wire, and also of 
some others, when different sizes are required in 
the manufacture of an article, it is advantageous to 
cut off certain lengths equal to the quantity of 
material required for it. During the process of 
drawing the gold, it is a very convenient method, 
and at the samfe time one which presents a great 
advantage to the workman, not only by enabling 
him to prepare the whole of his work at one time, 
which saves labour ; but by giving him the oppor- 
tunity to utilise the whole of his gold profitably 
if at piece-work. 

By way of example, we will give a practical 
account of the matter, which will be well under- 
stood by the trade. If we were going to make a 
graduated curb Albert, the old plan would be to 
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draw down the wire until the largest or centre size 
was reached, wind off the links, draw it again to 
the next size and again wind off, and so on until 
all the sizes had been prepared. To wind the wire 
properly it would require annealing between every 
size, and to do this after every hole would be a 
continual source of hindrance to the workman. 
According to the method we suggest (and we 
believe we were the first to introduce it into the 
Birmingham trade), this inconvenience would be 
dispensed with, because we should draw all the 
wire first and so dispose of that branch of the 
business. This would be done in the following 
manner. Presuming there would be five sizes in 
the chain, that would be two inches to each size* 
When the wire had reached in dimensions the 
largest size, cut off a length of nine inches ; after- 
wards cut off all the other wires in the same 
manner, as the drawing proceeds ; nine inches of 
wire makes two inches of chain, consequently, in 
the above example, all the wires will be required 
of equal length; but when seven sizes are put 
in a chain, six inches will sufiice for the first size> 
and seven inches in the subsequent ones. On a 
large scale a decided advantage is gained by this 
method, both in time and patience. Most other 
chains may be prepared upon this principle ; and 
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besides being found more convenient to the work- 
man, a greater number of articles will be obtained 
out of the same material. 

These wires are wound upon oval steel spits of 
various sizes, to form links, and afterwards, on being 
put into proper shape by the workman, become 
that well-known article, the " graduated curb." 

The holes in- the draw-plates are regulated when 
worn, by hardened steel punches of a conical form ; 
they must not taper too suddenly, but gradually 
down to the point ; if they are pointed too sharply 
they will leave no bearing on the draw-plates, the 
holes will pull out, and the wire will be very 
irregular in size, in some cases varying more than 
a size in one piece of wire ; therefore the more 
gradual the taper of the punches the better, and the 
more certain will be the wire produced from them. 

Wire is drawn by the wire-drawer into various 
shapes, the principal of which are hollow for 
jewellery and gold chain-work ; these will be 
duly considered. Primarily the solid wires claim 
our attention, all of which can easily be pre- 
pared, far more so than the hollow ones, for the 
latter at times present features of great difficulty ; 
and the best workman is often subjected to a 
good deal of trouble and annoyance in their manu- 
facture. 
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V 

Square .wire is prepared in a similar way to round 
in the first process by the wire-drawer — ^the break- 
ing-down ; and afterwards, by submitting it to the 
action of the draw-plate ; here the first difference 
in its form or shape commences to take effect. The 
plate through which the wire has to pass contains 
square holes instead of round, as in the previous 
case ; these holes may be made of any size, regulat- 
ing them by a steel punch, which, of course, must 
also be square. The exact size of the wire is 
obtained by knocking the punch into the plate from 
the back side of it, so as to open or enlarge one of 
the holes of the draw-plate, and afterwards by draw- 
ing the wire through it. When the holes are too 
large, the draw-plates are battered upon the front 
with a convex-faced hammer, and the punches 
applied from the proper side to regulate them, in 
the way just described ; a bearing is thus produced 
upon the surface of the plates which protects the 
holes, and this renders the wire regular in size. 
The plates in use for these purposes being always 
soft, by constant wear and a continual alteration 
of the holes, the draw-plates will in time become 
hard and require annealing, after which process 
they should be allowed to cool gradually, by cover- 
ing them with ashes. 

Solid oblong and half-round wires, as well as 
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several other fancy wires, are all similarly pre- 
pared, with this exception, that each wire has its 
own draw-plate, corresponding exactly with the 
form required. 

In the preparation of oblong and half-round wires 
it is usual to pass the wire through a pair of 
flattening rollers, so as to enable it the more easily 
to take the first hole of the draw-plate to which 
it is then submitted; by these means both wires 
are more quickly prepared. Oblong wire is some- 
times made by square drawing, and then flattening 
it by the rollers ; there is one advantage gained 
by so doing, namely, an oblong of almost any 
shape can soon be effected, and that without the 
use of numerous draw-plates of that pattern. 



Hollow Wire-drawing. 

The process of hollow wire-drawing is more 
complicated than th^t of solid, consequently, more 
than usual care is required in its production. Solid 
wire can easily be reduced in size by means of the 
draw-bench, a contrivance working with a wind- 
lass. In the case of hollow wire, it is commonly 
pulled through the draw-plates, by lapping it once 
round the person of the operator, and then swing- 
ing the body forward in the opposite direction of 
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the draw-plate ; this method prevents plier-marks, 
and also preserves the shape of the wire intact, 
by dispensing with the use of draw-tongs, and 
this is of some importance in fancy wire-drawing. 
Another good plan is to run the wire, as it leaves 
the draw-plate, upon a drum, turned with a per- 
pendicular handle, which is secured to it hori- 
zontally. The wire is drawn through the draw- 
plate and wound upon the drum by a rotary 
action; whilst for facilitating its removal, the 
drum is slightly conical in form. After this 
proceeding, if the wire remains unfinished, it is at 
once transferred to a skeleton frame, correspond- 
ing with the outer dimensions of the drum, and 
revolving upon a perpendicular pin ; the process is 
repeated as many times as circumstances permit, 
or until the proper size is produced. 

The wire requires annealing repeatedly in all the 
processes of drawing, but experience and judgment 
will dictate how often it should be done; some 
golds will stand much rougher treatment than 
others, therefore, there are no fixed periods for 
this proceeding. 

In preparing hollow half-round wire, the process 
commences according to the principles already 
laid down for round wire. Small half-round wire, 
in hollow, may be first drawn two sizes smaller 



HOLLOW HALF-ROUND WIRES. 105 

in the round than required when finished in half- 
round; that is to say, if the half-round were re- 
quired to finish 1 8 size in the jeweller's metal-gauge, 
it should be drawn to 16 round wire in the same 
gauge, and subsequently flattened to size 3 by 
passing it repeatedly through a small pair of 
jewellers' flattening rollers ; it is then well annealed, 
and greased ready for the application of the draw- 
plate. The gold (being now in the form of a flat 
narrow strip or riband) is pointed by cutting it 
with a pair of hand-shears, a little from each side 
of the strip at the end, so as to form a point for 
admission into the draw-plate; the wire is then 
pulled through a round hole, large enough to 
admit the point of a small steel punch, which 
acts as a doomer to the wire in its passage through 
the hole of the plate. One half-round plate is next 
taken, and the wire drawn successively through 
it until the desired size is made ; though usually 
two holes are sufficient to obtain good half-round 
wire of the hollow kind. 

Fancy wires of other descriptions are prepared 
in the first instance exactly as we have de- 
scribed; but there is a change of the process in 
finishing. Oblong wire would only require a very 
slight draught in the half-round draw-plate, just 
sufficient to make a set upon the edges of the wire ; 
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it is then consigned to the oblong draw-plate. In 
its passage through the latter, it is supported 
by a small tapered punch of the same dimen- 
sions as the aperture in the plate ; this produces 
a wire exactly the same shape as the aperture, 
only hollow instead of solid. Oblong wires will 
require to be of the same size in the round, in order 
to produce a tolerably sharp impression when they 
are finished. 

Hollow square wire is made by taking two 
oblong wires and drawing them through a plate 
containing square holes, between which is inserted 
a round piece of steel wire, which keeps them 
in their proper places, and renders their impres- 
sions sharp and equal. Square wire must be 
two sizes larger in the round than is required in 
the square, as it finishes two sizes smaller in the 
latter ; this is everywhere the case in the prepara- 
tion of plain square wire. These observations also 
apply to fluted wire made in hollow; and other 
fancy wires may be obtained by carrying out the 
general rules here laid down. 

Ornamental wire is produced by the flattening 
rollers bearing various patterns of artistic work, all 
of which have been originated in the modern 
school of goldsmiths. The subsequent processes of 
manipulation are precisely similar to those already 
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given as regards general detail ; and include the 
chief features in the art of wire-drawing as it per- 
tains to the precious metal. 

For the purpose of making gold chains any of the 
above wires may he taken and wound upon pieces of ' 
iron or steel, of different forms and shapes, accord- 
ing to the contemplated design ; the iron or steel 
being removed, the coil of gold is sawn longi- 
tudinally, to form links, and these when put 
together in a multitude of ways, and soldered, 
complete the operations of the person called the 
** maker." Chains, like all other work, require 
to be repeatedly boiled in diluted oil of vitriol dur- 
ing the processes of soldering, in order to remove 
the black surface, or oxide, which is continually 
presenting itself; and which would operate inju- 
riously in any additional soldering, if not removed, 
as the borax forms itself into a hard, glassy flux, 
and so becomes objectionable. 

In concluding these remarks upon the manufac- 
ture of gold wire, we will give an explanation 
of the method adopted by "plating" manufac- 
turers, but as this is not essential to our present 
subject, we shall only briefly refer to it. 



CHAPTER VIII. 

Manufacturing Processes. — Gold-plating. 

Gold-plating, like gold itself, consists of various 
qualities, and is valued at from two to fifteen 
shillings per ounce. It is commonly prepared in 
the following manner: a bar of gold of the quality 
desired and one of metal (composition or gilding 
metal will do) are taken and Inade perfectly flat 
under the stamp or press ; when this is done, the 
two bars are cleansed, by scraping or filing the 
surfaces which will subsequently come in contact ; 
this process is of importance, and must be con- 
tinued until every particle of black is entirely re- 
moved. Of the two, filing is to be preferred, because 
the file-marks have a tendency to assist the complete 
amalgamation of the metals. Some thick borax is 
next prepared, and well rubbed over the surfaces. 
The two bars are well secured together by strong 
iron wire, and are then ready to be united into one. 
There being several methods of effecting this, 
it will be necessary to describe them. First, 
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the process known as sweating should be ex- 
plained. The two metals, when perfectly secured, 
are placed in a " muffle," and made red-hot ; the 
heat is increased until they are almost at the point 
of fusion. At this period the operation requires 
very careful watching, and when the metals have 
become united, the whole is withdrawn, and the 
amalgamation is complete. 

The second and best method, the one also, as far 
as we know, most adopted, is that of joining the two 
metals together by soldering. The whole process 
previous to the soldering is exactly as before. The 
metal bar being larger in every respect than the 
one of gold, the extended surfaces, therefore, of it 
provide a support for the pallions of solder, which 
are placed along one side and half-way along each 
end. The whole is then subjected to a powerful 
heat in the muffle, and the solder flows between 
the bars, thoroughly cementing them together. 
When this is seen to run down the side and ends 
not charged, the operation is complete, and the 
gold can be rolled, hammered, or otherwise mani- 
pulated. 

For the purpose of making 9-carat plating, such 
as is used by locket-makers, a bar of 9-carat gold 
would be selected. The relative thickness of the 
two metals would be, perhaps, in the proportion of 
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I to 20, and would cost about 2S. per oz. To pro- 
duce wire, flat, tube, &c., the metal is all rolled flat, 
when it may be stamped, spun, cut into strips, 
suaged, or doomed, and thus made into wire, or 
otherwise attenuated to any extent. In any of these 
processes the gold will follow the reduction of the 
baser metal, still retaining to a considerable extent 
the relative proportion of thickness between them. 
In the case of wire-drawing, we may remark that 
the holes of the draw-plates must be closely 
watched, in order to detect and remove scratches, 
&c., which would be a serious obstacle in the 
manufacture of good gold-plating. 

Round wire-plating is made by cutting flat strips 
from the rolled metal, then by suaging or dooming, 
and afterwards drawing them until the outer edges 
meet. A thin riband of pallion solder may then be 
placed inside the joint and cemented, when the 
surplus solder must be removed ; a continuation 
of the drawing process will render the wire fit for 
every purpose that may be needful. 

Some gold-plating, however, is left with the 
joints of the wire unsoldered. In using wire of 
this kind much care has to be exercised, in order 
to prevent the joint being seen on the surface of 
the work, which would spoil the sale of it. With 
this class of goods the process of polishing is 
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a very delicate operation, and must not be entrusted 
to an inexperienced workman. 

Leaving this branch of the subject, we shall now 
extend our remarks in the direction of those pro- 
cesses which come immediately after the making 
of the airticles, the first of which is polishing ; and 
this will only be dealt with as it applies to the 
manufacture of real gold jewellery. No doubt, 
those who manufacture plated wares will glean 
sufficient information from the description here 
given, to be of some service to them. 

Polishing. 

Polishing is usually done by girls at the lathe, with 
a circular brush made of stiff bristles, and revolv- 
ing upon a horizontal spindle. The brush finds its 
way into the small interstices of the work, and, if 
skilfully employed, does not injure the most deli- 
cately-constructed articles. All polishing is com- 
menced in the first instance by rubbing down, or 
smoothing the surface of the work, with some kind 
of hard material, which entirely obliterates all file- 
marks, all roughness of workmanship, and other 
imperfections left by the maker. The substance 
employed by the polishers in effecting the above 
object, is a mixture of pumice, emery, and crocus, 
prepared with oil to the consistence of a thick paste. 
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and applied in very small quantities to the revolving 
brush and also to the work. If the work is ■ re- 
quired to be very finely polished, after the first 
coarse marks have been removed, another mix- 
ture must be used, consisting of finely-powdered 
rottenstone and oil : this preparation removes the 
polishing-marks produced during the first opera- 
tion. A special brush must be used with the last 
mixture. If a higher degree of polish is required, 
still finer materials must be employed, but such 
is very seldom the case in the jewellery trade. 
Touching the work upon the buff, to which a little 
rouge and brown candle-grease have been added, 
after the former processes have been employed, 
produces a high degree of polish. In fact, the 
whole process consists in entirely removing scratch 
after scratch, until nothing in the shape of marks 
is visible to the naked eye. 

Some kinds of jewellers' work have to be ex- 
ceptionally treated, on account of the extreme 
delicacy of make. The Water-of-Ayr stone is very 
commonly employed by jewellers in polishing. 
The inside of rings is polished upon a "chuck," 
tapered down almost to a point ; and the applica- 
tion of a small portion of cotton-wool to hold the 
mixture makes an effective polishing-tool. Threads 
are also somewhat largely used in this process ; 
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for the inside of the links of chains they are highly- 
advantageous, and, indeed, cannot be surpassed. 
The work should be well boiled in diluted sul- 
phuric acid, in the proportion of one part of acid 
to twenty parts of water, previous to polishing ; so 
as to render it quite clean, and, being bright at 
the commencement of the latter process, it will 
continue so throughout; a slight rub now and 
then with a piece of cotton waste will remove the 
grease enveloping it, and thus inform the workman 
as to the necessity of continuing the operation. 
When the polishing is completed the work is 
washed out in a hot solution of soda, soap, and 
water, and dried in warm boxwood sawdust. The 
common washing soda is used on account of its 
cheapness, its cost being about id. per lb.; and 
I oz. of it to a pint of water will be found in almost 
every case sufficiently efficacious. . 

m 

Enamelling. 

Enamelling is much practised in this country, 
and as the application of this art to jewellery 
heightens its beauty, a few details connected with 
it may be necessary to complete the account of the 
various processes employed in the production of 
the jeweller's work. The artistic work of the 
goldsmith is also considerably enhanced by the 

I 
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use of enamel ; and much skill and taste are abso- 
lutely requisite on the part of the workman, not 
only in the mechanical processes, but likewise in 
the preparation and arrangement of his colours, in 
order to produce the highest possible hue or tint. 
In fact, it is almost requisite that he should be an 
artist as well as a workman, to properly carry his 
craft to perfection. 

It has been much more extensively employed 
since the year A.D. 1800, owing to the discovery of 
gas. This, and as a consequence, the use of coke, 
have given rise to improved appliances, rendering 
the operation less costly, and easier to perform. The 
extent of the patronage which the art has received 
has also tended to this result. 

We shall refrain from going into the history of 
ancient enamelling and painting as it was formerly 
practised in Italy, where art study was almost a 
fundamental principle of education, and confine 
ourselves to simply giving an outline of the 
mysteries of the craft, and its adaptation to the 
present school of enamellers. Our remarks, there- 
fore, being purely descriptive, are more particularly 
intended for that class of gold- workers which we 
shall call the "uninitiated," or non-practical m, this 
art. 

It is almost impossible for a good gold- worker to 
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be also a good enameller ; yet it is necessary that 
the former should understand in some measure the 
principles of the craft of the latter. 

Enamels are vitreous or glassy substances, used 
by metal-workers for producing various designs 
for useful or ornamental purposes. They are of 
two kinds, opaque and transparent, and have cer- 
tain conditions to fulfil, viz. they must preserve a 
hard glassy appearance after fusion; they must 
adhere very firmly to the gold ; they must fuse at 
a temperature below that of the substances to 
which they are applied ; they must be insoluble in 
water and the ordinary acids, and remain un- 
affected by the action of the atmosphere ; lastly, 
they must stand annealing and colouring, without 
becoming injuriously affected. 

finamels as applied to metals have a transparent 
colourless base, called fritz, or flux, and when 
required for use a colour is readily giveli to it by 
the addition of metallic oxides, of which the follow- 
ing formulas have been selected as the most 

usefiil : — 

Fritz No. I. 



Red lead 


. 10 parts 


Flint glass 


. 6 „ 


Saltpetre 


. 2 „ 


Borax 


. 2 „ 



Fuse this mixture well in a clay crucible for 
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some time, then pour it out into a jar of water^ 
collect the residue and afterwards reduce it to a 
powder in an' agate-ware mortar, and preserve for 
future use. 

Fritz No. 2. 

Metallic tin . 8 parts 
Metallic lead . 4 „ 

Fuse this composition in an iron ladle at a dull 
red Tieat ; carefully remove the oxide which will 
form upon the surface, taking care also to obtain 
it quite free from the pieces of metal which have 
escaped oxidation, and reduce as before to a fine 
powder. Then take of this :— 



Calcine 


. 4 parts 


Silica 


• 8 „ 


Saltpetre . 


. 2 „ 


Common salt 


. 2 „ 



Well mix and partly fuse in a clay crucible ; 
the fewer number of times this is fired the firmer 
it will be. 

Fritz No. 3. 



Broken crystal goblets , 


. 12 parts 


Calcined borax « • 


• 4 », 


Glass of antimony 


• 2 „ 


Saltpetre • « 


. I „ 



Melt this mixture after the manner recommended 
for No. I. Break up and again melt, as this flux 
improves by repeated meltings. The above enamel 
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fluxes are admirably adapted to form the bases of 
enamels for gold-work. They may be made more 
fusible by increasing the proportion of borax ; and 
by the latter substance the fusibility of all enamels 
may be increased at pleasure ; but too free a 
use of it is an obstacle to the work of the artist. 



Fritz No. 


4- 






Flint glass powdered • 


• 


16 


parts 


Pearl-ash 


* 


6 


»> 


Common salt 


a 


2 


» 


Calcined borax . 


• 


I 


fi 



Let these ingredients be well melted together, 
and afterwards finely broken into powder, and pre- 
served ready for the additional colouring mixture 
of enamel. 



Fritz No. 


5- 






Silicious sand 




12] 


3ai 


Calcined borax » 




12 


>» 


Glass of antimony 




4 


if 


Saltpetre 




I 


» 


Chalk . . . . 




2 


tt 



Mix and fuse as before explained, grind into very 
fee powder and re-melt; this operation may be 
judiciously repeated several times. We have only 
at present described enamels, and given directions 
for the bases of them ; variety of design in colour 
is produced by the addition of some metallic oxide. 
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which effects the change according to the kind 
employed. These oxides should be used as 
sparingly as possible, because some of them will 
not stand the chemical process of colouring or 
even boiling without a bloom coming over them. 
A good black enamel may be made by taking the 
following ingredients :— 

Black Enamel. 

Fritz or flux No. 5 . . •14 parts 
Peroxide of manganese , • 2 „ 
Fine Saxony cobalt . . . i „ 

Blue Enamel. 

Fritz or flux No. 4 " . . .24 parts 
Fine Saxony cobalt ... 5 
Saltpetre , . . . • i 



9> 



Red or Crimson Enamel. 

Fritz or flux No. 3 . . .8 parts 
Purple of cassius . . . . I „ 
Or red oxide of copper . . i „ 

White Enamel. 

Oxide No. 2 .... i part 
Fine crystal .... 2 
Peroxide of manganese . , -^ 






Green Enamel. 

Fritz or flux No. 1 . . .36 parts 
Oxide of copper , . . 2 „ 

Red oxide of iron , . . iV »» 



■ 
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Yellow Enamel. 

White lead 2 parts 

White oxide of antimony . . i 



Sal-ammoniac . . . . i 
Alum . . . . .1 



>» 



*t 



»> 



For the last-mentioned, pound each of the in- 
gfredients separately in a mortar and well mix 
together; then carefully submit them to a heat 
suflELcient to decompose the sal-ammoniac (chloride 
of ammonia); this colour can be tested in the 
melting, and will do when the yellow is properly 
brought out. 

Enamels may be made deeper in colour by a 
further addition of oxide, than that given for pro- 
ducing the respective tints. For instance, if a 
very intense blue is required, add half a part of 
zaffre to the other ingredients. For black the 
same of protoxide of iron, zaffire, or black oxide of 
copper ; but the latter is not so good as the others. 
For red, the red oxide of copper may be employed ; 
and in yellow, the oxide of lead must be used. 
For green the protoxide of iron, and oxide of 
chromium may be sparingly added to the trans- 
parent flux. 

Enamels may be prepared and kept ready for 
use by grinding them in an agate mortar, and then 
placing them under water in a covered vessel. Or, 
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if preferred, they may be preserved until required, 
in the lump, as they are fojrmed after the crucible 
operation ; if the last-mentioned plan is adopted, 
then they must be broken with a rather sharp- 
faced hammer, and pulverised by means of the 
aforesaid pestle and mortar. When this has been 
done they are well washed in clean water, and this 
washing is continued until all extraneous matter 
has entirely disappeared. They are then ready for 
use. 

The work which has to receive enamel has to be 
specially prepared: this is done in the following 
manner : — ^The pattern desired is first drawn on 
the work by the graver ; the groundwork or part 
to receive the enamel is cut down very evenly, 
and this helps to heighten the effect ; in the case of 
transparent enamels the groundwork should be 
extremely smooth and bright. After the work has 
been well cleaned by washing in a hot solution of 
soda, soap, and water, and dried, the enamel is 
applied — in very delicate cases with the point of a 
pen, in others a knife or spatula may be substi- 
tuted with advantage ; the work is then fired, and 
the enamel is laid on again as many times as 
required. 

When the enamel is sufficiently fiised the surplus 
part is rubbed off, the article is rinsed, and again 



FINISHING ENAMEL- WORK. 12 1 

fired in order to close the pores. Great judgment 
is required with regard to this operation, as too 
long an exposure to the heat of the furnace would 
completely ruin the entire work. Different shades 
of colour require different degrees of heat, and a 
knowledge of this can be acquired only by con- 
tinual practice ; such knowledge, however, is of the 
highest importance, because in some of the lower 
qualities of gold, the fusing point of enamel is so 
very near that of the gold that there is great 
danger of fusing the one along with the other. 
As we have said before, when the workman finds 
himself beset with these difficulties, a small ad- 
dition of borax to the enamel will remove these 
defects in the operation* 

Opaque colours require a slower and longer-con- 
tinued heat than transparent ones, because the 
base generally contains lead, tin, or antimony. In 
transparent colours a sharp quick heat is most 
"^ suitable, which must be proportioned to the extent 

of brilliancy required. 

Opaqueness may be given to black enamel by 
heating the work to a dull red after it has passed 
through the usual process of cleaning t the oxide 
which forms upon the surface being black, imparts 
a kind of darkness to the colour. 

In the case of transparent enamels, the ground- 
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work must be clean, smooth, and quite bright ; the 
grooved surface being commonly run over with a 
polished, half-round scorper, to make the effect 
more intense and beautiful, the latter quality 
depending to a considerable extent on this being 
properly performed. 

By varying the alloys of gold a great alteration 
may be made in the brilliancy of enamel ; for 
example, in transparent yellow and green, the 
alloy of gold should be rather pale ; in the case of 
red, the reverse should be the case. 

The vertical lapidary's wheel is now much used 
by the artificer for the purpose of removing the 
surplus enamel; and by the application of wet 
emery it is rendered clear and smooth : this is 
much quicker and better than the old method. It is 
finished upon the buff by an application of putty- 
powder (oxide of tin), as it is both smoother and 
cuts faster than most other polishing mixtures. In 
England the enameller's is- a separate and distinct 
craft, and is altogether an art in itself; never 
having been found to answer well where tried by 
ordinary manufacturing goldsmiths, the designs and 
colours having in their hands too much of same- 
ness, when compared with those produced under 
other circumstances. The enameller, to take high 
rank in the art, must have some knowledge of 






FINISHING ENAMEL-WORK. .123 

designing, engraving, and chemistry ; he must like- 
wise understand the alloys of gold and their points 
of fusion, and the effects of colouring the work ; he 
must also be tolerably conversant with the nature 
of the workmanship that is continually coming 
under his charge ; and all this knowledge may be 
considered quite sujB5.cient to raise the art to a dis- 
tinct branch of study and practice. 

In closing our remarks on the preparation of 
enamels, colours, and fluxes, and their mode of 
application to gold alloys, we desire to say that 
the rules or directions here given have been selected 
frpm very high authorities in the trade, and we 
trust they will be found equally serviceable to those 
desirous of gaining information concerning enamels 
and the art of enamelling. The exact work 
cannot well be described, and thorough success is 
to be achieved only by the exercise of good taste, 
and by long-continued practice and attention to 
the craft. 

Where diamonds and other precious stones are 
employed as well as enamel, work pertaining to 
the latter is performed first. Engraving, chasing, 
colouring, and lapping, are all subsequent pro- 
cesses of the goldsmith's art. 
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CHAPTER IX. 
Engraving and Chasing, — Engraving. 

The art of engraving on stone and metals by- 
incised lines is so ancient that we cannot trace the 
historic period when it was not practised ; suffice it 
to say, that among the collections of antique art in 
the British Museum, there are numerous examples 
of engraving, the work of the ancient Egyptians 
and other nations, executed on fine marble and 
also on precious stones. Besides, we know that 
engraved stamps or seals were used as official 
signatures in the very earliest times, for which we 
have only to refer the reader to the first books of 
the Holy Scriptures. Again, during the wander- 
ings of the Israelites in the desert, we read that 
Bezaleel, of the tribe of Judah, and Aholiab, of the 
tribe of Dan, were set apart specially for the pur- 
pose of " devising and executing curious works in 
gold, silver, and brass, and in cutting of stones to 
set them, and in carving of wood," for the service 
of the tabernacle of Moses ; and it is also written 
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that God "filled them with wisdom of heart, to 
work all manner of work of the engraver, and with 
knowledge of all manner of workmanship of the 
cunning workman" (Exodus xxxi. i — 6). 

The process of engraving is of ancient origin, and 
is one in which, the fine arts and the workman's 
skill are equally brought into operation. The 
making of images, some of which existed in the time 
of Abraham, was a work of great antiquity, though 
they consisted merely of rude outlines on flat sur- 
faces. This may claim to be the nearest approach 
to engraving of which we have any knowledge. 
In the middle ages, niello engraving held an im- 
important place among metal-workers ; it consisted 
in making fine incisures on works of gold, silver, 
copper, *&c., and filling them with a black enamel, 
and was called working in niello — a process which 
had a very important effect. This invention is 
ascribed to a native of Florence, who was de- 
servedly celebrated for his genius and skill in the 
art, at the period of which we speak — the fifteenth 
century. To the same artist, whose name was 
Maso Finiguerra, is given the credit of having 
employed copper plates for engraving from which 
impressions were subsequently taken ; and he also 
tried printing from engraved metal plates in this 
way. 
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Immediately the discovery became known in 
Italy, other goldsmiths and artists followed Fini- 
guerra in his new handicraft, and the art of en- 
graving was soon extensively practised. Through- 
out the sixteenth century it was considerably 
improved, and the skill of such artists as Botticelli, 
Marc Antonio Raimondi, and Benvenuto Cellini, 
the celebrated Italian goldsmith (who was called 
the prince of gold-workers), did much to raise the 
fame of the Italian engravers to a high standing, 
and to bring the art to a greater pitch of public 
appreciation than it had ever attained before. At 
first it was usual in Italy, Germany, and elsewhere, 
for the same person to prepare the design and 
afterwards engrave it; but afterwards, when the 
art became more mechanical, the two branches of 
it were divided : and, strange to say, that method 
has been somewhat extensively practised down to 
the present day. 

It would be interesting enough to inquire into the 
history of the art, and dwell upon the progress that 
has been made down to our own time; but our 
present observations being limited, we shall avoid 
a lengthened description and come at once to the 
period of its introduction into England for com- 
mercial purposes ; this will carry us about one 
hundred years back ; and we wish it to be borne 
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in mind, that the engraving of writing was the 
only branch of the art that had arrived at anything 
approaching excellence up to that period of time. 
This is fully proved by numerous specimens of 
mediaeval work to be seen at the present day. 

A great and powerftil impulse was given in 
England to the art of wood-engraving by Thomas 
Bewick, who led the way to that success which has 
since crowned the efforts of its followers in our own 
country. To William Hogarth is due the credit of 
being the founder of the modem English school of 
painting; but our present mission being uncon- 
nected with that art, as such, we shall now proceed 
to point out its application to the tiseful arts, especi- 
ally to gold jewellery. The honour is also given to 
Hogarth of being the founder of the present school 
of gold-engravers ; but it was left to others to de- 
velop the art, and to them is due the present exalted 
position of the craft — principally to one Draper, a 
London apprentice, who was long familiarly known 
as the "father of engravers." One of the great 
aims of Draper was to make those who were under 
his tuition more skilful, if possible, than himself, a 
characteristic rarely found in the modern school of 
practical goldsmiths ; . but then we will not say 
how far the workmen themselves are to blame in 
the matter. 
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The trade is much indebted to Draper for im- 
proved methods of sharpening the gravers; and 
various other introductions of his have considerably 
aided the workman by simplifying the appliances, 
thus rendering the art more simple and its effects 
more beautiful. 

For more than one hundred years engraving has 

m 

been more or less practised for trading purposes in 
England. Notwithstanding this, however, it is by 
no means common to meet with a first-class work- 
man ; for, to reach this point, he must be an artist 
as well as a mechanic. This is not perhaps impera- 
tively necessary to the ordinary practice of the 
art ; but, as the embellishments produced on works 
of jewellery by the graver are added for purposes 
both artistic and ornamental, there is ample scope 
for the display of a considerable amount of know- 
ledge as well as skill in the execution of his task. 
It will at once therefore be perceived that the 
engraver, to become a high-class workman, should 
not only have a natural ability for design, and 
a tolerably correct idea of the different periods 
and styles of ornamentation, but must also be pos- 
sessed of great taste and judgment, as well as a 
delicacy of touch and acquired patience, to ensure 
reputation and success. 
The process, or modus operandiy of the engraver 



PROCESS OF THE ENGRAVER. 129 

is as follows: — ^The workman, for the most part, 
uses only the ordinary hurin or lozenge-shaped 
gfraver invented by Draper, together with several 
small gouges and needles for scooping out hollows 
or making very fine tracery, a sharp-edged scraper 
similar to a small three-square file sharpened at 
the point, for removing the burr raised by the 
graver, and a Turkey-stone upon which he 
sharpens his tools. He also uses a kind of cement, 
in which he secures the work previous to its 
manipulation, consisting of a mixture of Burgundy 
pitch, plaster-of-Paris, resin, and beeswax in the 
following proportions : — 

Burgimdy pitch .... 4 parts 

Resin 4 ,, 

Plaster-of-Piuis . . . . 2 „ 

Beeswax 2 „ 

Place these articles in an earthen pipkin, or other 
suitable vessel, and melt carefully, stirring the 
mixture well until thoroughly incorporated; then 
pour into a vessel of cold water already provided ; 
when the mass is cool enough to touch with the 
hands, it should be pressed, rolled, and kneaded 
together, in order to discharge the water con- 
tained therein. Should it turn out brittle, return 
it to the pipkin, and add more beeswax; put it 
through the same process as before, and work it 

K 
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well together, for the more it is worked the better 
it will be for use. When the proper degree of elas- 
ticity has been obtained, it is then ready for use, 
and any surplus mixture may be placed aside for a 
future time. In common engraving a portion of 
this cement is fixed upon various-sized blocks of 
wood, to which it strongly adheres by heat» The 
article to be manipulated upon is affixed to one of 
these, and embodied in the cement ; and when 
properly set, the block is fastened in the vice, and 
the engraver performs the task allotted to him. 

Best work is engraved in a somewhat different 
manner. The article is secured to a little stand, 
which moves upon a ball placed in a leathern 
socket, and fastened to' a handle or other suitable 
piece of wood ; the ball having a double rotatory- 
action, the workman is enabled to bring it into 
any required position^ 

The engraver has only the eye to guide him in 
the various devices of his art, and as the result 
depends upon the skill of the operator, that eye 
should be a pretty correct one. Good light is very 
necessary in engraving ; gaslight being extremely 
tedious and trying, globes, filled with water, are 
used, which, being placed between the workman 
and the gas-jet, steady the light, and throw it more 
clearly upon the work. 
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The articles are taken from the cement by gently- 
heating them. The cement adhering to them may 
be removed by spirits of turpentine, or by heating 
and boiling out ; but most jewellers object to the 
latter, their reason being, that it destroys the 
sharpness and brightness of the engraving ; 
whether so or not, it is usually done in preparing 
for the chemical process of colouring. The bright- 
ness may, however, be preserved by a good coat- 
ing of borax to the engraved parts. 

Chasing. 

Chasing, like engraving, to be performed well, 
requires considerable knowledge and practice ; un- 
like engraving, however, the ornamental devices 
produced upon the surface of the work are all 
raised or embossed, and are effected in the follow- 
ing manner : — 

The method of the chaser for one kind of work, 
is to go over the article with suitable tools, 
consisting of various - shaped punches, a large 
quantity being kept in readiness, of different sizes 
and patterns. These, on being applied to the sur- 
face of it in proper order, and tapped with the 
hammer, produce a slightly-raised figure, corre- 
sponding with that of the punch. If these punches 
have well-executed designs upon them, their im- 
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pressions will be strikingly sharp and clean 
Chasing is resorted to a great deal for solid work, 
and when effectually done it gives it a very artistic, 
appearance ; when applied to gold chains of this 
description, they look rich and beautiful. Much 
of the work of chasing on common or cheap 
articles of jewellery, such as scrolls, leaves, &c., is 
in imitation of engraving. The chaser, in order to 
give life and effect to the design he has in hand, 
should have a real artistic taste and feeling, as it 
is generally to his judgment that the matter is left* 
In performing his task, he takes a kind of wooden 
bowl; and fills it with cement ; this is then fitted 
into a suitable leathern socket, and placed upon a 
strongly-fixed table, by which means his beautiful 
manipulations are performed with interesting effect* 

There is another kind of chasings the work pro« 
duced being almost a facsimile of stamping by the 
press, but utterly devoid of the roundness which 
it produces : the hammer and the punch imparting 
a crispness and sharpness of design, if skilfully, 
treated, not to be equalled by any other method. 

Chasing appears to have been known to the old 
masters, for Benvenuto Cellini is said to have prac- 
tised the art with wonderful skill and precision. A 
design may be rendered more distinct after the 
pattern has been greatly brought out in relief, by 
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simply matting the ground. This plan was adopted 
by Cellini, and performed by him as follows : — ^A 
highly-hardened piece of steel was taken and 
broken through with one sharp blow of the ham- 
mer, when, if the break was even, and the texture 
or grain regular in the composition of the steel, an 
effective matting-punch was at once produced. 
This matting-tool appears to have been greatly 
used by the mediaeval gold-workers in their pro- 
cesses of art-manufacture. 

Articles of jewellery which have passed through 
the various branches of workmanship connected 
with the ** making department " satisfactorily, 
are next transferred to the hands of the " electro- 
gilder," who deposits upon their surface a very 
thin film of pure gold, by means of electricity. 
Electro-gilding being a distinct branch of business, 
and usually carried on in premises apart from 
those of the manufacturing goldsmith, we shall for 
the present refirain from going into the subject, at 
least so far as concerns the general details of the 
process ; being an entirely separate art, it requires 
different treatment. However, we may just ex- 
plain the process in a few words. A solution of 
cyanide of gold is prepared in cyanide of potas- 
sium, and heated either in an enamelled saucepan, 
or stoneware jar, placed inside a pan containing 
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watef* The gold solution should not be allowed to 
boil, acting best at about 1 60° Fahr, To produce 
this heat the outer solution, when it is employed, 
must be boiling. The galvanic battery is next 
brought into requisition, and when ready for use, 
an ** anode," consisting of a plate of pure gold, is 
fastened to the end of the wire issuing from the 
carbon or other negative element of the battery, 
and dipping into the preparation; the articles to 
be gilt are hung on the wire issuing from the zinc 
of the battery, and upon immersion in the solution, 
a film of pure gold will be almost instanta-* 
neously deposited upon them. The articles should 
be scrupulously clean, otherwise the operation 
will not take effect, and the solution becomes 
spoiled* 
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CHAPTER X. 
Solders and Soldering. — Hard Solder. 

Properly speaking, solder is employed for the 
purpose of uniting the edges or surfaces of metals 
less fusible than itself, by means of heat ; it may, 
therefore, be justly defined as a metallic cement 
used to unite different substances together* In 
connection with jewellery the pieces of material 
and the solders which join them together should 
agree as nearly as practicable in hardness and 
fusibility ; for it is always the safest plan to employ 
the hardest solder, which the material in course of 
manufacture will possibly bear. This is nowhere 
more apparent than in the manufacture of gold 
chains, particularly those of the curb pattern. There 
are many varieties of gold solders, of different 
degrees of Softness and hardness ; which qualities 
are produced by the addition of the more fusible 
metal, silver, in variable proportions to the gold 
itself. It is customary with most jewellers lo pre- 
pare their solders from the alloy of gold to which 
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they are afterwards to be applied, many having 
secret methods proportioning them. 

Coloured gold solders may be made by taking 
one part of fine silver to four, five, or six parts of 
alloyed gold, according to the quality. and the 
degree of hardness required*- These should not be 
made too poor in quality, for if they are, they will 
not colour properly. The more common*^ forms 
of solder have been amply discussed in another 
part of this volume, together with their mode of 
application to the goldsmith's work. Great cleanli- 
ness is required both in regard to the solder and 
the surfaces of the work which are to be united 
together ; otherwise, however excellent the solder 
may be, no junction can take place. For the 
use of those who prefer making their solders 
from unadulterated materials, we have com- 
piled the following table, having fine gold as 
their basis : — 

Coloured Solders. 



Description. 


Fine Gold. 


Fine Silver. 


Copper. 


Best solder . . 
Medium solder 
Common solder . 


12) parts 
10 „ 
8J „ 


4} parts 
6J ", 


3 parts 

4 u 

5 M 



These solders may be rolled flat and cut with 
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the shears or press into "pallions;** or if preferred, 
filed into dust, their suitability being adapted to 
either process. Throughout the whole of this 
treatise we have purposely omitted mentioning any- 
thing concerning the uses and applications of "soft 
solder," a term which has no reference to either the 
softer or harder solders of the same material of 
which we have been speaking ; but to a totally 
different solder altogether, commonly called in the 
jewellery trade " soft tommy." Perhaps it would 
have been more correct, and we should have been 
better understood, if we had defined the former 
solders, of a more fiisible nature, as "easy" in order 
to distinguish them. The time has, however, 
now arrived when we should say something con- 
cerning this " soft tommy." 

Soft Solder. 

It is called soft partly because it is used to unite 
much harder substances than itself, and partly 
because it can be applied to finished work without 
changing its colour, the melting point being so very- 
low compared with the others of which we have 
previously spoken. It is largely employed by 
country jewellers and watchmakers ; but in the 
manufactory it is almost scorned, and is one of 
the greatest drawbacks and troubles practical 
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workmen have to encounter in dealing with job- 
repairs; it so adheres to the gold when once 
applied, that it is with the greatest difficulty it can 
be eradicated; and then sometimes it is even at 
the expense of the gold itself, into which it pene- 
trates so deeply, that the slightest application of 
heat causes the gold to become perishable. Coloured 
articles cannot be re-coloured with this solder on 
them, neither can articles of jewellery be " hard- 
soldered " without its previous entire removal. And 
to do this is a very difficult task indeed, inasmuch 
as there are no methods known as yet, in the 
trade, whereby it can be removed eflfectually from 
the different qualities of gold. To supply this 
desideratum, we have long set ourselves the 
task, and we have now succeeded in introduc* 
ing a plan into the trade, which will act as an 
effectual destruction of the evil ; by this method, 
which we shall explain hereafter, soft solder 
can easily be removed from any quality of gold, 
silver, &c. 

The composition of soft solder, and the exciting 
liquid employed in its application, have a prior 
claim on our attention, as we believe such infor- 
mation to be interesting and useful. The following 
is the best for all purposes connected with the 
jewellery trade, care being taken to procure the 
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materials as pure as possible ; if this is omitted 
it is liable to be bad ; take — 



Pure grain tin . . 2 parts 
Pure lead , . • i „ 



In melting this composition, caution must be exier- 
cised so as not to overheat it ; the process may be 
conveniently performed in an iron ladle, instead of 
the common crucible hitherto employed in preparing 
the other solders ; and, in order to keep the mixture 
as near the same proportions as possible, the lead, 
which has a higher fusing point than tin, should 
first be melted, and the tin afterwards added ; first 
heating it by holding it over the ladle (or other ves- 
sel employed in the operation) previous to its intro- 
duction, so as not to chill the lead. Lead fuses at 
a temperature of about 612" Fahr., and tin at a tem- 
perature of about 442° Fahr. When the two metals 
have become properly incorporated, the facility of 
which can be increased by gently stirring, the 
mixture must be withdrawn from the fire and 
poured either into a small ingot for rolling them flat, 
or cast into strips by pouring along the grooves of 
an old grate; for this latter purpose, it should 
not be poured from the ladle until it is beginning 
to cool a little. This may easily be ascertained by 
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taking a piece of paper and dipping it into the 
heated mass, when, if it does not ignite, the mixture 
is in a proper state for casting. Dross, and other 
organic matter upon the surface, may be kept back 
from mixing with the solder, by the timely applica- 
tion of a piece of wood, held with the left hand 
to the mouth of the ladle. Even in this operation 
good solder can only be produced by careful atten- 
tion to these principles. In soft-soldering, an 
entirely different stimulant to that employed in 
hard-soldering has to be used ; this we shall desig- 
;iate as — 

Soft-soldering Fluid. 

This fluid is well known to all jewellers, but it 
bears various names in the different workshops, 
such as " monkey,*' " fake," &c. ; its true chemical 
name, however, is chloride of zinc, and it is com- 
posed of a mixture of hydrochloric acid (spirits of 
salts) and metallic zinc, in the following propor- 
tions : — 

Spirits of salts . . .2 parts 
Metallic zinc . . . i >, 

This solution is employed to dissolve or prevent 
oxidation of the surface of the joints about to be 
united, and it also acts as a stimulus to the flow of 
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the solder; of course the joints should be quite 
free from dirt or grease, otherwise it cannot per- 
form its proper functions. One of the best ways of 
preparing it, is to procure an earthen pipkin, and put 
into it two and a half ounces of spirits of salts and 
one ounce of metallic zinc in small pieces. The 
action of the acid upon the zinc at first will be ener- 
getic; the latter will become dissolved, with an 
evolution of hydrogen gas. When the zinc has 
dissolved, or th^ effervescence has partially ceased, 
the temperature may conveniently be increased by 
placing the pipkin with its contents ^pon a sheet of 
iron over a gas-jet ; the extra half-ounce of spirits 
of salts will allow for loss by evaporation when this 
plan has to be resorted to. Sometimes it will be 
found necessary, especially when the acid is not 
good, to increase its temperature in order to effect 
its thorough saturation, for the more neutral the 
mixture the better it acts. The solution may be 
allowed to settle when sufficiently acted upon, and 
the supernatant liquor poured from the sediment 
into a bottle ready for use. This mixture or pre- 
paration \yill keep any length of time in a corked 
bottle. When this is employed in soft-soldering 
iron or steel, the addition to it of a small portion 
of powdered sal-ammoniac is a great improve- 
ment ; a quarter of an ounce to the proportion of 
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solution given above, will form a very good 
mixture ; a tougher and more durable joint is 
produced by it ; in cutting up small links by means 
of steel cutters, we have found its use a wonderful 
acquisition. 

Dissolving Soft Solder. 

Generally speaking, old work, which has to be 
repaired, re-gilt, or coloured, contains soft solder, the 
result of being mended by inexperienced persons ; 
all this must be removed or destroyed before the 
articles can be properly repaired. It is a general 
belief among workmen that annealing and boiling 
out will destroy it, but it really has a contrary effect, 
the heat thus given tending only the more closely 
to amalgamate the solder with the gold. We have 
often tried to remove the solder after the annealing 
process by scraping and filing, and have always 
found that it had penetrated so deeply into the gold, 
that it would be utterly impossible to eradicate it 
by any such means. One of the common methods of 
treating this class of solder in the workshop, is to 
remove whatever you can by means of the scraper 
(which consists of a three-square file sharpened at 
the point), and then to place the article in tolerably 
strong muriatic acid for some time. Nitric acid is 
a much quicker way, but it cannot be safely 
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applied to articles of inferior qualities of gold, as 
the acid would act upon the alloy of which they 
are partly composed ; but for coloured gold it may 
be used with advantage and safety. From a long 
practical experience in the matter of soft solder, we 
have arrived at the conclusion that there is no better 
way of treating it than that which we are about to 
point out. Before, however, describing our hitherto 
secret method of treatment, it is desirable that we 
should explain (for the benefit of those workmen who 
are continually meeting with this kind of solder in 
their- daily work, much to their annoyance) another 
system for its removal; one, we believe, solely prac- 
tised by ourselves in Birmingham, for we have never 
yet met with a person who knew anything about it. 
The solvent employed was a mixture of muriatic 
acid and crocus (jeweller's polishing material), and 
prepared as follows : To eight ounces of muriatic 
acid add one ounce of crocus, and well shake it, in 
order that it may become perfectly mixed ; of this 
mixture take one ounce, and add to it four ounces 
of hot water, place it in a pipkin, and keep up the 
heat by means of a gas-jet ; put the articles con- 
taining the soft solder into it, and soon the desired 
result will be achieved. 

But the plan most to be recommended, because 
the best of all we have been enabled to bring to 
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bear upon this subject, is one which occupied us 
a long time, both in its consideration and accom- 
plishment, and may therefore be safely applied to 
all classes of work, irrespective of quality. It can 
be adopted in the case of silver goods if desired, 
and that without any injurious effect whatever, 
whilst the time it takes to do the work is reduced 
to the minimum. 

The destruction of the solder under this plan is 
effected as follows. Take — 



Proto-sulphate of iron . . . . 2 ozs. 
Nitrate of potassa i 



Water lo 



»» 



>i 



13 ozs. 



Reduce the proto-sulphate of iron (green copperas) 
and nitrate of potassa (saltpetre) to a fine powder, 
then add these ingredients to the water, and boil 
the preparation in a cast-iron saucepan for some 
time; afterwards allow the liquid to cool, and in 
doing so it will shoot into fine crystals ; if any of 
the liquid should remain uncrystallised, pour it from 
the crystals and again heat it, when, on cooling a 
second time, it will all have become crystallised. 
The crystallised salt should then be taken and 
dissolved in muriatic acid (spirits of salts), in the 
proportion of one ounce of salt to eight ounces of 
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acid. Now take of the latter preparation one 
ounce, and add it to four ounces of boiling water 
in a pipkin, keeping up the heat by the means al- 
ready stated. In a short space of time the most 
obstinate cases of soft solder will be cleanly and 
entirely removed, and without the work changing 
colour, if these instructions are properly carried 
out in preparing the mixture, &c. 



CHAPTER XI. 

Various Processes of Colouring and Finishing. — 

Dry- Colouring. 

Before entering upon an examination of this 
process, by which the surface of alloyed gold is 
changed into a rich and beautiful yellow colour ; 
presenting, in goldsmith's work, a strikingly 
characteristic and most pleasing appearance, we 
desire to express the hope that we are not laying 
ourselves open to the charge of betraying trade 
secrets, our aim simply being to render a service 
which will prove useful to jewellers generally, as 
well as to manufacturers and workmen, by endea- 
vouring (from a practical point of view) to explain 
in detail the real nature of a process little under- 
stood, and one which enriches and puts a finish 

upon their work. 

* 

Colouring, to the goldsmith, is strictly a trade 
term, and means, the giving of colour to an article 
after every other process of workmanship has been 
completed, and it is restricted by him to this par- 
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ticular process, which is one entirely chemical in its 
nature; its effect is to give to gold of inferior 
standard all the appearance of fine gold itself. 
This appearance is not an imaginary one, nor is it a 
mere superficial coating of the surface with gold of 
a higher quality, similar to gilding ; but a peculiar 
and exact process of removing the base or inferior 
metal from gold articles, and leaving a film of 
gold behind of a deep rich colour, which no other 
process can equally effect. The simple fact is that 
gold-colouring is an effective process for refining 
the whole surface. 

It is now about sixty years since coloured gold 
was first introduced into the English market, in its 
manufactured state as an article of commerce. At 
that time, and previously, the English gold-workers 
were " bright- workers " only. The goldsmith's 
work of that period had a red-looking appearance, 
very similar to the now well-known Albion gold in 
point of colour ; the finish produced then was dif- 
ferently effected from that of the present day, being 
-due solely to polishing ; and upon the artificer in 
that branch, depended the beauty and excellence 
of finish which the work possessed. Articles of 
this description which are met with in the present 
day, are designated as articles made with the old 
red gold. 
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It has been said that the goldsmith who, by 
submitting his work to a chemical preparation, 
&st produced a colour never before obtained by 
any process, was a Frenchman. Since the intro- 
duction of the art as a French invention, it has 
seen many changes, — both English and German, — 
not only in the mode of its application and the 
shades of colour produced, but also in the qualities 
of the gold operated upon. 

There are two methods of colouring gold, called 
respectively the dry colouring and the wet colour-, 
ing; the materials employed are nearly the same in 
all cases : they are — 

I part of salt 

1 part of alum 

2 parts of saltpetre 

Dry-colouring cannot be performed upon gold 
inferior to i8-carats. We shall give several pro- 
cesses for wet - colouring, with their respective 
qualities of gold, as arranged and practised by 
ourselves. But we now proceed to the details of 
the process of dry-colouring, and shall give our 
information in a methodical manner, in order 
to be the more plain and intelligible, and shall 
describe the various operations generally em- 
ployed, upon each of which depends failure or 
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success. Among those that take precedence will 
be found the — 

Original Process of Dry- Colouring. 

This process for colouring superior articles of 
gold has been extensively practised by goldsmiths ; 
it is not so complicated as many, and therefore 
may be performed with less skill. This is decidedly 
the original one; it requires the following 
materials : — 

Nitrate of potassa . • 8 ozs. 
Common salt . . .4 
Alam 4 



» 

99 



16 OZS. 

The mixture should be reduced to powder and 
placed in a colour-pot, or common earthen pipkin, 
and allowed to dissolve slowly; this should be 
done over a fire that can easily be regulated, a gas 
furnace being the best for the purpose. The pot 
need only be large enough to give the work full 
play without allowing it to touch the bottom or 
sides, which would mark the articles dipped. It 
should be suflS.ciently filled with colour, so that 
when it rises it would come to the top. While 
dissolving, the mixture should be well stirred with 
an iron stirrer; it will then rise, and the work 
must at once be suspended in it by means of fine 
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silver or platinum wire, and kept in continual 
motion until the liquid is about to sink in the pot, 
when the work must be taken out and at once 
immersed in clean muriatic acid pickle, which will 
remove the adhering colour. The colour in the pot 
will rise again after the withdrawal of the work, 
and of this opportunity advantage must be taken 
for a fresh dip. For plain work, generally two 
of these dips will be sufficient, but for hollow 
work three will be necessary. No description 
can give the exact time or explain the incidents 
connected with colouring ; sometimes it will be 
produced as quickly again as others, and this 
knowledge can be acquired only by actual 
practice. 

In this process there is not so much danger of 
spoiling the work as in the subsequent ones we 
shall refer to, for so intense a heat not being re- 
quired, it can safely be left in the mixture for longer 
periods. Moreover, if preferred, the quenching 
directly after the stated periods of withdrawing the 
work from the colour, may be dispensed with alto- 
gether. The articles may be removed occasionally 
to ascertain if the mixture has operated sufficiently, 
and when this is made evident, they should be 
allowed to cool gradually^ and afterwards immersed 
in perfectly clean sulphuric acid pickle, which will 
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remove the adhering flux. After this is done, the 
articles must be rinsed in a weak solution of soda 
or potassa, then washed in hot soda and water, 
and finally rinsed well in clean boiling water and 
placed in clean warm boxwood sawdust to dry. 
Articles coloured by this process may be bur- 
nished if deemed necessary ; but the above mode 
of permanently finishing seems to have been for- 
merly practised and to have found favour with 
many. 

London Process of Dry- Colouring. 

This process of colouring is far superior in point 
of richness to wet-colouring ; it cannot, however, be 
employed for gold of inferior qualities. The new 
standard of 1 8-carats can be subjected to the action 
of the mixture successfiiUy, and this is about its 
utmost limit. It is performed in the following 
manner. Take — 



Nitrate of potassa S ozs. 

Common salt . . . • . . 4 »» 
Alum . . . . . . .4m 

16 ozs. 



Reduce these to a fine powder in a wedgwood- 
ware mortar, and well mix together ; then take a 
blacklead or iron-colour pot, about four inches high. 
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which place in the fire upon a forge, or in a gas- 
furnace, and make red-hot. This may soon be 
done if placed upon the forge, by blowing with 
the forge-bellows ; then put the above mixture 
into the pot, and thoroughly well fuse, stirring it 
with a thin iron rod. The heat given cannot be too 
strong, but it must be very carefully watched, and 
advantage taken of the proper opportunity for the 
immersion of the work. When the mixture is pro- 
perly fused it will begin to assume a brown-yellow 
flame ; when this yellow flame presents itself, the 
preparation is quite ready for the reception of the 
work, which must be suspended in bunches upon 
fine platinum wire and dipped into the mixture for 
a few seconds only, when it must be instantly 
withdrawn and plunged into boiling nitric acid 
pickle; if the exact colour required is not then 
produced, another dip, and sometimes a third may 
be necessary (especially in hollow work), to give 
the articles a fine rich appearance. The quench- 
ing in nitric acid removes any colour that may 
adhere to the work; but unless it is dried each 
time between the subsequent dips, the colour will 
fly about. This is caused by the articles being 
immersed wet, and the scald or bum from the 
mixture is particularly prominent. The drying 
out between each dip is not only tedious, but if 
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minute portions of sawdust are left in the interstices 
of the work, the result of a second immersion would 
be little black patches upon the surface of the 
articles, considerably impairing their colour. In 
performing this latter process, it is advisable to 
wear an old glove to save the hand during manipu- 
lation. In colouring in this way it is always im- 
perative that the operation should be quick, 
whereas in wet-colouring time is required. The 
gold lost by this method is very trifling, and it is 
therefore altogether unnecessary to preserve sepa- 
rately the spent colouring-mixture and dipping- 
acids ; they may be thrown into the waste water-tub, 
or, if otherwise desired, into the floor-sweep. We 
shall have occasion hereafter to speak of anothe;- 
method of dry-colouring which we have success- 
fully employed, so will now proceed to explain the 
modes of 

Preparing the Work. 

Before submitting the work to the action of the 
colouring preparation just described, it should be 
very carefully examined, in order to detect and 
eradicate marks or scratches ; and this part of the 
process should not be overlooked, as it is of great 
importance in dry-colouring ; in fact, the work 
cannot be too highly polished. This process has 
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been already amply explained. Afterwards the 
work will require to be well washed out in a hot 
solution of soda, soap, and water, and dried in 
clean boxwood sawdust. According to one of the 
methods of preparation, it is then taken and covered 
with a layer of borax, which is best used for this 
purpose by taking it in the form of powder suf- 
ficient to complete the operation, and making it 
into a thick paste with water. The work may 
then either be dipped into this mixture or brushed 
over with it, and heated upon a clean fire until it 
turns nearly black, when it may be placed aside to 
cool; then boiled in clean diluted sulphuric acid 
pickle ; rinsed well in clean water, and finally dried 
AS before. 

A very excellent plan, and one we have found to 
answer better in preparing the work for dry-colour- 
ing than the above, is to well buff it upon a soft 
piece of felt, such as is used by lappers in putting 
that exquisite finish upon bright gold chains. This 
must be done after the washing out subsequent to 
the polishing. When a high degpree of brightness 
is produced by this means, it will require to be 
. again washed out ; for perfect cleanliness is of the 
utmost importance in carrying out this process, as 
well as the minor ones. Everything prepared in 
this manner takes an exceedingly high and bright 
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colour, and is characterised by its general rich- 
ness. Old work, or work to be re-coloured, must 
be annealed before the process of polishing, and 
carefully all stones, &c., removed to avoid injury to 
them, in any of the operations attendant upon this 
or any similar proceeding. The following are the 
different modes of 

Finishing the Work. 

After the proper colour has been obtained and 
the work removed from the nitric acid dipping solu- 
tion, it should be rinsed in a very weak solution of 
potassa made hot ; in order to neutralise the acid 
upon it, which otherwise might be the means of the 
colour becoming inferior after a time. It is then 
again rinsed in boiling water, and dried in clean 
warm boxwood sawdust, which should be as fine 
as possible, and which must on no account what- 
ever be allowed to char or burn, or the beauty of 
the colour will be impaired. A camel-hair pencil 
is a tolerably good instrument for removing traces 
of sawdust from articles so finished ; and it is of 
the utmost importance that the work should not 
be marked or scratched during the processes of 
colouring and finishing. This kind of finishing is 
much admired by many, although burnishing is 
gteatly preferred by others. This is done by rub- 
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bing the whole surface with tools suitable for the 
diJBFerent classes of goods, which comprise various- 
shaped steel and agate burnishers ; when any of 
these best suited to the work, are dipped in a solu- 
tion of weak ale, or soap and water, repeatedly, and 
applied skilfully to all the surfaces of the work, a 
fine rich and brilliant colour will be the result. 



New Process of Dry- Colouring. 

Superior articles of gold as regards quality, may 
be made to assume a beautiful deep colour, pos- 
sessing all the appearance of fine gold itself, by 
immersing them for a few seconds in the following 
mixture, which must, however, be carefully pre- 
pared. To effect this, take — 



Sal-ammoniac 


. 4 ozs. 


Saltpetre 


• 4 i> 


Borax 


• 4 « 



12 OZS. 



Reduce them all to a fine powder and well mix 
together; the preparation may then be treated 
exactly as those before recommended, with the 
exception that dilute sulphuric acid should be em- 
ployed for dipping, instead of nitric or muriatic. 
For dry-colouring the solder used for the articles 
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must be good ; and the mixture of alloy of which 
they consist should have a preponderance of copper, 
the proportion of two parts copper to one part 
silver being a very convenient and useful amalgam 
to employ. 

Some gold-colourers perfer sipiply to anneal, and 
boil the work in aquafortis pickle only, in prepar- 
ing it for colouring. No doubt this is a good plan, 
but it produces a dead appearance; the main object 
to be attained is thorough cleanliness, and this to 
a considerable extent depends upon the intricacy 
or simplicity of the work, in hand. The simplicity 
of the modes of preparation which we have de- 
scribed are preferable, especially the one of buffing 
the work previous to its immersion in the colour- 
pot; as thorough cleanliness is first obtained, and 
a subsequent brightness imparted, which is not 
lost in the colour produced upon the work. We have 
invariably found a richness of colour to result, unat- 
tainable by any other means ; and we know further 
that it is always practised by an eminent London 
firm of goldsmiths. The brighter and cleaner the 
work, before submitting to this process of dry- 
colouring, the richer and more beautiful will be the 
colour effected by the chemical manipulation of this 
important art of the goldsmith. 
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Wet- Colouring. 

In dealing with the, comparatively speaking, 
minor process— which, however, is much more 
extensively employed — commonly known in the 
trade as " wet-colouring," it will be best to inform 
the reader concerning the first, or theoretical prin- 
ciples, and then their useful application to this 
beautiful art, so as to render the information more 
perfect as regards practical utility. 

Formerly it was an established principle, that to 
every ounce of work to be coloured there should be 
one pound of colour, composed of the following 
ingredients : — 

4 ozs. of salt 
4 ozs. of alum 
8 ozs. of saltpetre 

Here it is evident that there was much misconcep- 
tion prevailing, the main supposition being that the 
•amount of colour required should be strictly in pro- 
portion to the amount of work in weighty and cor- 
responding with the proportions we have given. 
Now this idea is erroneous. It is not in proportion 
to the weight of work that the colour should be 
taken, but to the amount of surface presented to the 
action of the colouring mixture. For example, 
half-a-dozen solid gold chains niight weigh as much 
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as a dozen hollow ones, and yet the solid ones can 
be more effectually coloured in half the mixture in 
the same time, because of the difference of surface 
in the two " batches " of work, and the quicker 
action of the colour on plain surfaces. Therefore, 
the above rule is clearly wrong in practice. 

Formerly, before the common qualities of gold 
articles were chemically treated for the purpose of 
imparting a fine rich colour to them, the pro- 
cesses employed were French. The original pro- 
cess of wet-colouring could not be used for a lower 
standard of gold than 1 6-carats, but now any quality 
above 12-carats can be coloured, and we have 
actually coloured, \i-carat gold; the process, how- 
ever, is a very delicate and skilful one, and one that 
could not be adopted from a monetary point of 
view. Since the adoption of this beautiful French 
art, numerous improvements have been brought 
to bear upon the subject, both from English and 
German workmen, and we may now almost con- 
sider that it has arrived at the point of maturity 
and perfection. It has extended gradually in the 
direction of the lower qualities until the supposed 
utmost limit has been reached ; and in that direc- 
tion the aims and successes of our own workmen 
have not been behind those of the foreigner. There 
are various 'methods employed by different firms, 
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almost every one having a special mode of mixing, 
and thus a particular shade of colour is given to 
the manufactures of each, according to taste or 
instructions ; and the distinctive feature introduced 
is then considered a speciality of manufacture of 
the firm practising it. 

On the first introduction of this art it was 
imagined that the presence of fine gold suspended 
in the colouring mixture would facilitate its action ; 
accordingly, plates of that material were suspended 
with the work, in the colour, and the workmen were 
sometimes charged by their employers to give the 
articles an extra dip or two into it, in order to in- 
crease the richness by a thicker deposit of pure gold. 
By others i8-carat gold wire was always used to 
sustain the work whilst colouring by the wet pro- 
cess. Happily fgr the trade, all these conflicting 
ideas are dead and gone. 

The ingredients employed in wet-colouring are all 
powerful agents in the dissolution ot the baser alloy 
upon the surface of gold articles submitted to their 
action, and while dissolving this they have also a 
weaker action upon the gold itself ; therefore this 
colouring should not be carried too far. The correct- 
ness of these remarks is fully borne out by the pro- 
portion in weight lost in colouring, being greater in 
proportion as the quality becomes lower. We believe 
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that by very skilful management it is quite possible 
to utilise a portion of the dissolving gold again ; for 
we have ourselves coloured the commoner quali- 
ties with a loss of only three grains to the ounce. 
This we have done repeatedly, and our opinion 
is to some extent corroborated by the quickness 
of colouring produced by the application of old 
colour, and the small percentage of loss sus- 
tained from the work. And further, if this old 
colour is taken after having been , several times 
employed, the amount of gold recoverable will 
be found to be very small indeed. To show 
that the gold dissolving from the surface of the 
work operated upon has an inclination to deposit a 
percentage of itself upon the same work again, we 
may mention that we have deposited a thick coat- 
ing of fine gold upon the platinum wire with which 
we suspended the work whilst colouring. This is 
the result, no doubt, of some chemical phenomenon 
of which we cannot properly explain the cause ; but 
when we witness the beautiful colour, clear and 
quite smooth within itself, produced upon very 
common qualities, we cannot but surmise that 
something of this sort must be really going on 
during the action of the colour upon the work; 
otherwise these low qualities must appear very 
frost-bitten, and present quite an irregular surface. 

M 
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Having now laid down the general principles of the 
process, we shall at once proceed to details, taking 
the methods as they have been introduced into the 
trade since the commencement of the art in this 
country. 

French Process of Wet- Colouring. 

Among the many methods for giving colour to 
gold at the earliest period, for commercial purposes, 
was the following, which was decidedly the original 
wet process, introduced into England from France. 
The work should be annealed on a clear fire, 
boiled out in aquafortis pickle, and suspended in 
bunches upon fine silver or i^latinum wire ; a quan- 
tity of boiling water should be provided before 
commencing the operation. When this is done, 
take — 

Nitrate of potassa . . i6 ozs. 
Common salt . . . 8 „ 
Alam . . . . 8 .. 



32 ozs. 



Reduce the above ingredients to a fine powder in 
a mortar, and well mix them together ; then place 
the mixture in a good-sized pipkin or crucible, to 
which add sufficient hot water until it has the 
consistency of a thick paste ; it should be heated 
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very slowly, and must be well stirred with a 
wooden spoon, when it will soon boil up. The 
work must then be immersed and left suspended 
for several minutes, when it should be withdrawn 
and plunged into a portion of the boiling water, 
which will remove the colour and show the progress 
of the operation. If the mixture should, during the 
time occupied in colouring, show a tendency to 
boil dry, an occasional spoonful of hot water must 
be added to thin it, but this should not. by any 
means be added while the work is suspended in it. 
The colour should be permitted to boil very slowly 
and steadily, and the work should not be allowed 
to remain in it too long at one time — Six minutes 
at the most, and that only at the commencement ; 
the subsequent dips should be more frequent, and 
the colour thinned during the process. The latter, 
however, can be properly regulated only by prac- 
tice, the best of teachers. On the introduction of 
the work it will become nearly black, and at each 
successive immersion it will be lighter, until the 
well-known colour of fine gold is attained. The 
work should, in all cases, be allowed to remain in 
the colour certainly not longer than twenty 
minutes ; the time must be regulated according to 
the shade of colour required ; and the nature of the 
alloy acting more quickly when the proportion of 



.^ 
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copper is greater than that of silver, this should 
especially be the case, when the above mixture is 
employed. 

When the operation is completed, the surface of 
the work will be perfectly uniform, though dull, but 
it may be made brilliant by burnishing or scratch- 
ing. Previous to every dip the work should be 
well rinsed in fresh boiling water, and at the 
conclusion it should be swilled in the same 
manner, and dried in boxwood sawdust. Scratch- 
ing coloured work is a delicate operation, and 
requires care. It is done by the application of a 
fine brass wire brush and a solution of weak ale* 
Large plain surfaces should be very carefully 
scratched, but never crossways ; if this is allowed 
to be done, little marks will be visible, and the 
beauty of workmanship and finish considerably 
impaired. This method should not be employed 
for a lower standard than i6-carats. Ten ounces 
of solid work with plain surfaces, and five ounces 
of hollow, can be effectually coloured in the above 
mixture. The average loss in this process will 
exceed one pennyweight per ounce. 

London Process of Wet- Colouring. 

Gold alloys of not less than 15 carats in quality 
may be made to assume the appearance of very 
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fine gold of a beautiful straw colour, by boiling in 
the following preparation for a short time. Take — 

Nitrate of potassa . . . . 15 ozs. 

Common salt 7 „ 

Alum 7 „ 

Spirits of salts i ,, 

30 ozs. 

Reduce the above salts as in the preceding case 
to a fine powder; then take a large blacklead 
colour-pot about eight inches high, and seven inches 
across the top, No. 16 size of Doulton's make; put 
^bout two spoonfiils of water at the bottom ; then 
add the saltpetre, alum, and salt ; place on the fire 
and very slowly dissolve and boil up, stirring well 
with a wooden spoon. Take the work, which has 
been well prepared by annealing and boiling out 
in aquafortis pickle, and suspended upon fine 
platinum wire; put it into the mixture for five 
minutes, and at the expiration of that time with- 
draw and rinse well in clean boiling water, then 
add the spirits of salts to the mixture in the pot ; 
when it again boils up, put the work in for four 
minutes longer, and again rinse in fresh boiling 
water. Now add one spoonful of water to the 
mixture, and when it boils up again put in the 
work for thr&e minutes, and again rinse. Next 
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add two spoonfuls of water to the mixture in the 
pot; when it boils put the work in for two 
minutes, and again rinse. Lastly, thin the colour 
with about three spoonfuls of water, and when it 
boils up again, put in the work for one minute 
longer, well rinse in plenty of clean boiling water ; 
the work is then done, and of a beautiful colour. 
Finish as usual. 

This process is recommended when it is required 
that the colour should wear well ; it will also pro- 
duce a beautiful colour if properly attended to, and 
these instructions are carefiilly carried out. It 
was regularly practised in London by most gold- 
smiths for a number of years with great success. 
It should not, however, be used for a lower standard 
of gold than 15 carats. The proportions given will 
colour ten oimces of solid gold chains, and about 
five ounces of jeweller's work, which latter is 
generally of a bulky nature having large surfaces. 
The solder used upon the work must be very good 
to be nicely coloured by this process. Some gold- 
smiths have strongly recommended the employ- 
ment of common salts for plunging the work into, 
after the last dip in colouring, as a means of neu- 
tralising the effects of any acid likely to be retained 
upon the articles. Others have advised the use of 
soda and potash solutions as substitutes for ale, in 
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scratch-brushing. We may remark that we have 
tried these things, as well as several others we 
could mention tending in the same direction, but 
cannot say that we ever derived any great advan- 
tage from the use of them. The loss by this 
process of colouring will average about one penny- 
weight per ounce of work submitted to the action 
of the mixture* Time occupied in colouring, fifteen 
minutes. 

Gold-workers are exposed to several pernicious 
vapours in the exercise of their trade, by far the 
worst being that which arises during the process of 
wet-colouring; from the action of the spirits of 
salts upon the work and the other ingredients. 
The effluvia arising therefrom, in badly-constructed 
workrooms, produces great distress to the operator, 
affecting the head, the stomach, and the whole 
nervous system. When the above symptoms pre- 
sent themselves, a good drink of ne%y milk will 
counteract the evil, and act as a complete antidote 
to the mischievous effects of the poisonous and 
other noxious vapours, taken into the stomach 
during the performance of any of these processes. 

Birmingham Process of Wet-Colouring. 

Some time after the introduction of the art into 
this country, attention began to be directed to the 
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application of the process to qualities inferior to 
those already named ; and it was found that by the 
addition of small quantities of spirits of salts to the 
ingredients already in use it was possible to adapt 
it ; and in attempting this experiment Birmingham 
was not backward, for it was one of the first towns 
which successfully accomplished it. Of the follow- 
ing ingredients take— 



Nitrate of potassa . 


. 14 ozs. 


Common salt 


. 7 „ 


Alum 




Spirits of salts 


. 2 „ 



30 ozs. 



Pound them all fine and mix well together ; then 
take a blacklead colour-pot about eight inches 
high and seven inches across the mouth, and put 
the mixture (acid excepted) into it, which must 
dissolve very gradually. It should on no account 
be hurried or forced, for if it bums the colour will 
be spoiled, and consequently unfit for the work. 
As the heat increases the whole will begin to dis- 
solve; then stir well with a wooden spoon, and, 
when the colour boils up, add the spirits of salts 
(muriatic acid), when the mixture will sink ; stir it 
again, when it will soon boil up. Immediately 
take the work which has been properly prepared 
for the purpose, and fastened in bunches with fine 
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silver or platinum wire, and immerse it in the 
colour for four minutes, keeping it well on the 
move all the time, so that all parts may be acted 
upon alike ; this must be done in such a manner as 
to prevent scratches and marks, by its touching 
the bottom or sides of the pot. At the end of the 
above time, take out the work and rinse it well in 
quite clean boiling water, of which a copious supply 
should be provided. Next place it in the colour for 
a minute and a half; remove it again, and rinse 
well in fresh hot water. Now add two ounces of 
hot water to the preparation in the pot, when it 
will sink but soon rise again. When this takes 
place put in the work for one minute ; it must then 
be withdrawn, and rinsed in fresh hot water. It 
will by this time begin to show the right colour, 
if all things have gone on properly. Lastly, dip 
the work in the mixture again for half a minute 
longer, finally rinsing for the last time in two 
vessels of fresh hot water, and then it should 
possess a very beautiful colour. 

This colouring mixture should be used in pro- 
portion to the amount of surface the articles pre- 
sent to its action. The proportions given will be 
amply suflS.cient to colour effectually ten ounces 
of gold chains with plain surfaces, or five ounces of 
jeweller's work; and, if skilfully managed during 
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the operation, it will never prove a failure. This 
method will colour gold alloys very richly and 
evenly, if not below 14 carats ; it may therefore be 
used advantageously to such as are not inferior to 
this quality. The average loss in taking all kinds 
of work will be about one pennyweight for every 
ounce submitted to its action. 

Nevertheless in wet-colouring it sometimes hap- 
pens, even under the most skilful management^ 
that the colour burns, which gives the work a dead- 
brown appearance ; if also the colour-pot has not 
been properly cleansed after a previous operation 
this effect will also be produced; so that in this 
process everything should be kept quite clean and 
free from grease or iron of any kind, as these are 
most injurious to the production of the fine, rich 
results which are sought for. 

Preparing the Work. 

There are several methods, as we have already 
remarked, of preparing the work for wet-colouring ; 
each operator adopting the one which suits him 
best, and appears to claim an advantage over the 
others. We do not intend to assert that, there is 
any particular advantage likely to accrue from the 
adoption of any particular process in the prepara- 
tion of the work. The main principles are, thorough 



METHODS OF PREPARING THE WORK. 171 

polishing (though this need not be so much the 
case as for dry-rcolouring, but still it is of great 
importance) and cleanliness, the latter element 
being very essential in the . production of a good 
colour. The operator cannot be too careful in 
enforcing these two conditions. 

Some persons prefer to colour from the black 
anneal ; others to boil for a time in nitric acid 
pickle ; others again, after the work has been well 
annealed, boil out in sulphuric acid pickle, and 
afterwards in clean water. In adopting any of 
these plans, the method is that, after the work has 
been well polished by means of the finest materials, 
and washed out, it must be placed upon an iron or 
copper pan and heated to redness upon a clear fire, 
the latter proceeding being of importance. If it 
appears greasy in the interstices, and it is desired 
tQ colour it black, it should be boiled out p.nd again 
annealed; it may then be placed aside to cool, 
and afterwards suspended upon the wires usually 
employed for this purpose. In the work of re- 
colouring articles, it is by far the best plan to 
anneal them. Where this can be done, boil them 
out, and again anneal them, which process is easily 
performed. It is an economical plan to re-colour 
this description of goods in old colour, which 
should always be preserved fo^' the purpose. If 
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this appears dry or nearly so, when put into the 
pot, add one ounc3 of acid and one ounce of 
water; if tolerabl, liquid, make no addition 
whatever, for, in some instances, and especially 
where the alloys contain a great proportion of 
copper, the weaker the preparation the better 
and brighter is the colour produced upon the 
work. 

Finishing the Work. 

After the process of wet-colouring it is abso- 
lutely necessary that the work should go through 
another operation, that of " scratching ;" which 
consists of submitting it to the revolving action 
of a circular brush of fine brass wire, mounted' 
upon a lathe, after the manner of the round hair 
brushes used in polishing, and upon which a solu- 
tion of weak ale is allowed to run from a small 
barrel with a tap to it. This removes any dull 
colour that may be upon the work, and gives it 
a perfectly bright and uniform surface. Frosting is 
eflFected by keeping the points of the wires of the 
brush quite straight, and running the lathe very 
fast, just letting the ends touch the surface of the 
work ; to do this accurately requires great practice^ 
After this process has been perfornied, the work 
must be well rinsed in either hot or cold water. 
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and finally dried in warm boxwood sawdust, which 
must not be allowed to bum or char in any way : 
if so the colour of the work will be much damaged, 
and part of the beauty destroyed. A soft brush will 
remove all traces of sawdust from the interstices 
of the articles which have passed through this 
operation. 

German Process of Wet-Colouring. 

The German process of colouring gold articles 
can be applied to that metal of a still inferior 
standard ; and if carefully operated upon, even 
i2-carat gold may be made to assume a beauti- 
ful rich yellow, possessing all the appearance 
of fine gold, by immersion in the following 
chemical preparation until the desired colour has 
been obtained. It consists in some cases of a 
reduction of the salts usually employed, the 
abolition of the alum altogether, whilst a double 
proportion of spirits of salts (muriatic acid) is 
added to supply the place. A very good mixture, 
to which we have just referred, is prepared as 
follows, one which is especially recommended for 
large work. Take — 



Nitrate of potassa . 


. 14 ozs. 


Common salt 


. 7 „ 


Muriatic acid 


. 5 » 



26 ozs. 
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Reduce the above salts to a fine powder in a 
mortar, keeping them perfectly clean all the time ; 
well mix them together; then take a blacklead 
colour-pot about seven inches high and six inches 
across the top, place it on the fire and well dry ; 
when this is done put into it the colouring-salts, 
stirring them well with a wooden spoon; when 
thoroughly dried fine and hot, add the muriatic 
acid (spirits of salts) ; the colour will then soon 
boil up. Now take the work which has been pre- 
viously prepared quite clean and free from grease, 
and also suspended upon fine silver or platinum 
wire, and' place it in the preparation for three 
minutes, keeping it slightly on the move during 
this period, when it must be withdrawn and 
instantly plunged into a vessel of clean boiling 
water, and then into a second vessel of the same. 
Next add two ounces of hot water to the colour, 
and when it boils up, again place the work in the 
mixture for one minute longer ; rinse in fresh boil- 
ing water as before stated. It will then be done, 
and of a fine colour if all things have been care- 
fully attended to ; dry in clean boxwood sawdust 
as usual. The work must be well and carefully 
scratched in weak ale, which liquid is perhaps 
the best for all practical purposes, or burnished 
with a proper bumishing-chain* if desired; we 
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much prefer the latter, because of the very rich 
colour it produces. After the work has been well 
rinsed in clean water subsequent to these opera- 
tions and dried as before pointed out, it is then 
ready for the transactions of the commercial 
world. 

The drying of the salts at the commencement is 
to remove the water taken up during their crystal- 
lisation, which operates injuriously where so large 
a proportion of muriatic acid is employed. A 
colouring is given to jeweller's work by this pro 
cess in a much quicker time than could possibly 
be done by any of the preceding onesj but it is 
nevertheless much more diflScult to perform. It 
takes considerable practice to become a good 
colourer; for, if not very skilfully treated, the 
large proportion of muriatic acid has a ten- 
dency to rot the work, as well as to reduce it 
to a honeycombed state, which latter condition 
would render it quite unsaleable. The time occu- 
pied by this process is foi^r minutes, and the loss 
occasioned thereby will average about eighteen 
grains per ounce of the work under manipulation. 

The Birmingham process occupies about seven 
minutes. With a greater proportion of loss of ma- 
terial. Gold alloys to be effectually coloured by 
the German process should contain rather more 
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silver than has been recommended for the others 
of which we have treated ; because by this process 
a clean, deep, and smooth colour cannot be pro- 
duced xmder any other circumstances. The work 
would otherwise be frosted or sweated; and a 
very inferior colour would be the result, if these 
or similar instructions were not carried out. 

It is well to avoid as much as possible the intro- 
duction of wet articles into the colour without 
previously shaking the surplus water from them. 
Neither should the colour be thinned until the 
articles submitted to its action begin to show in 
an unmistakable manner the appearance of gold ; 
for if this should be done, they are sure to come 
from the colour-pot in a very rough state. This 
appearance of the work in the German process 
has successively baffled the skill and ingenuity of 
several gold-colourers of the old school in this 
country; and we have often smiled at the argu- 
ments in favour of the addition of water when the 
colour of the work could not be properly effected 
in the given time, but came out black, which was 
probably due to the weakness of the acid employed, 
as it is liable to lose its strength if the mouth of 
the bottle be not sufficiently secured. The addition 
of water at such a time as this would certainly be 
fatal to the excellence of the finish ; the proper 
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remedy would be an increase of muriatic acid to 
the colouring mixture, an extra dip into which 
would soon produce the desired colour. This should 
always be done before the weakening or watering 
process commences. 

Articles of the commoner qualities, to be effec- 
tually treated by this process, must not under 
any considerations whatever (as we have pre- 
viously remarked) contain too much copper; for 
this is the cause of many failures. Under other 
circumstances, where a large proportion of copper 
is employed, this weakening process seems to 
facilitate the object to be achieved; and where 
a much smaller proportion of muriatic acid is 
mixed with the other ingredients its addition is 
both practicable and advantageous, By the addi- 
tion of water to the German mixture before 
the colour has been brought up, upon a second 
immersion of the work a violent attack is made 
upon it, which, instead of producing colour, acts 
as a solvent on the metals ; and so powerful is this, 
that a few minutes' immersion would result, if the 
articles were thin, in their utter destruction. 

In concluding our observations on gold-colouring 
-we have simply to remark that the whole process is 
nothing less than an abstraction of the baser alloy 
fron; the surface, which leaves the gold behind with 
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a full, rich colour ; its effect being to add richness 
to the colour given to the surface of gold articles 
of inferior standards, and being nearly perfect in 
its resemblance to fine gold itself. 

Lapping. 

' This is a distinct process of finishing jewellery- 
work. It is not much resorted to in coloured work, 
and when it is employed, it is sometimes performed 
before the articles are coloured, and sometimes 
after, according to choice. It is distinguished from 
scratching, by the evenness of surface, and the 
lustre, it leaves upon the parts to which it has been 
applied ; and this can be ascertained by an exami- 
nation of the work after this operation. It is prin- 
cipally confined to bright gold chains and ear- 
rings, a class of jewellery to which its adaptation 
is most suitable, as it enhances the beauty of their 
appearance very much. The lapper produces the 
plain and diamond-shaped surfaces by the rotary 
action of the lapidary's wheel, which consists of a 
specially-prepared composition disc, secured in a 
lathe vertically upon a horizontal spindle. This 
has a shoulder in the middle, against which the 
disc of metal is firmly held by a nut and screw 
from the other side. This lap or disc weighs about 
five pounds, and is made of a mixture of two 
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parts pure grain tin to one part of pure lead ; to 
which, for edge-laps, may be judiciously added one 
penn3rweight of fine copper to every pound of the 
mixture. To effect a complete amalgamation of the 
component parts, the lead, being the least fusible 
metal, should be first melted and thfe tin afterwards 
added, first well heating it, to prevent too sudden a 
chill of the lead. If necessary to add the copper, it 
should be melted separately, and added to the other 
ingredients when in the liquid state, and be well 
stirred. Care should be exercised in the casting, 
in order to prevent waste. 

The lap having been properly adjusted by skim- 
ming, it is then " headed in," a process performed by 
the application of flour emery, by means of a brush, 
to the right-hand side of the lap, and pressed in with 
a hard flint stone. In heading-in a lap, the emery 
is used in the wet state. This done, the gold-cutter, 
as he is familiarly called, takes his work, and 
submits it to the revolving lap or disc ; but before 
doing so, he submits it to a preparation he has by 
the side of him, which is used for protecting the 
gilding or surfaces not subjected to his particular 
work. He dips the articles into a liquid mix- 
ture of gum arable, two parts, and gamboge, one 
part ; they are then well dried, but must not be 
overheated; this has a tendency to protect the 



1 80 WET-COLOURING. 

gilding whilst under the manipulative skill of the 
gold-cutter. This gum or cement is soluble in hot 
water ; consequently, in washing out, it parts from 
the gold, and leaves a colour upon the work. The 
lapping process is a curious one, and it is truly- 
marvellous to see the skilful and practised workman 
turning the links of gold chains between his thumb 
and finger with great dexterity and accuracy ; and 
"while to all appearance it seems as if they are beings 
presented in a haphazard fashion to the lap, the 
most perfect-shaped diamonds are being produced* 
This is called faceting. 

Square-lapping is now extensively practised ; it 
adds a sharpness and lustre to the work not 
equalled by any other means. The gold taken 
from articles during the process of lapping remains 
— the greater portion of it, at least — upon the lap* 
The emery cuts and retains the gold upon it ; this> 
however, is prevented from interfering with the 
process, by wiping the side of the lap with a tow 
of cotton waste, damped with oil. This cotton waste 
must be strictly preserved, and subjected to a special 
mode of treatment for the recovery of the metal. 



CHAPTER XIL 

Collecting and Refining Waste Gold. 

In wet-colouring, the waste water in which the 
work has been rinsed, as well as the exhausted 
colouring-salts, should be carefully preserved, by 
pouring them into a large stoneware jar kept for 
the purpose, as they all contain gold; and with- 
out such precautions, where a large manufacturing 
trade is being done, the loss in the course of a 
year would be very great. All the gold can be 
recovered from these waste waters by a very simple 
and at the same time effective process, entailing 
little or no expense, such as the following method. 
Take — 

Proto-sulphate of iron . . • • 2 ozs. 
Boiling water about . . . . i6 „ 

1 8 ozs. » 



Mix together, and when the salt is all dissolved 
add it to the solution in the jar, and stir it well ; 
the gold will then begin to precipitate ; this must 



*,. 
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be repeated each time after colouring, and as the 
jar becomes full a little more proto-sulphate of iron 
(copperas) must be added, and the contents well 
stirred. If this produces no effect upon the solu- 
tion, the gold has all been precipitated. It should 
then be allowed to settle, when the supernatant 
water may be decanted or poured away ; but care 
should be taken not to disturb the precipitate, 
which consists of a dark spongy mass at the bottom. 
The sediment must then be well washed several 
times with hot water to free it from the acid; 
thoroughly dried in an iron pan or ladle, and after- 
wards melted with a quantity of dry carbonate of 
potash and common salt, with a proportionate part 
of common bottle glass, in a crucible. The ingre- 
dients may be prepared as follows. Take — 

Prepared sediment . . 8 ozs. 
Carbonate of potash . 4 



Common salt . . .2 
Common bottle glass . 2 



If 



i> 



it 



16 ozs. 



Reduce all the ingredients to a fine powder> 
and well mix them together; great heat will be 
required in the fusion of the mixture, in order to 
effect the complete reduction of the gold ; to assist 
which, a small portion of saltpetre may be occa- 
sionally added to the contents in the pot; but 
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this must be done with care. Sal-enixon, or san- 
diver, may be used in the reduction of the above 
mixture, if preferred, to refine it more thoroughly, 
as either will draw the iron or other impurities 
into the flux, leaving the button of gold at the 
bottom of the crucible. 

Collection and Treatment of Jeweller's Lemel. 

Having comprehensively described the art pro- 
cesses, mechanical and chemical, comprised in the 
business of a goldsmith, we shall now proceed to 
explain with some amount of detail the economical 
processes of a jeweller's establishment.' The prac- 
tice of economy, strictly enforced, is the only true 
safeguard of the goldsmith against misforttme. 
His trade reminds us somewhat of the professional 
money-changer, who exchanges 19^. iii<3r. for a 
sovereign. The goldsmith or jeweller, however, 
has not only bad debts to guard against, but also 
the serious item of waste of material. For in all 
the various processes through which the precious 
metal has to pass; with every touch of the file, 
of the lapidary's wheel, and each application of 
the polishing mixture, every revolution of the drill, 
and stroke of the various tools employed, as well 
as each time the work is annealed and boiled 
out, minute portions of gold according to the 
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quality of the alloy are detached. Waste there- 
fore is one of the chief features to be seriously 
considered and avoided in every jewellery esta- 
blishment. 

To begin, we shall say a word or two about 
the economy of jeweller's lemely which consists 
of the very small particles of gold-dust re- 
moved from the various articles under process of 
manufacture by means of the file, turning -tool, 
graver, &c. It is almost impossible to keep this 
lemel or gold-dust free from organic matter and 
impurity; and the consequence of this is fiilly 
apparent in the loss occasioned in its collection, 
although it is always done separately and with 
care. 

Workmen have the gold weighed out to them, 
each one being responsible for his own portion; 
and the operatives employed in its manufacture 
have to account for, and weigh up to within a 
grain of, the quantity given out to them; always 
deducting therefrom the usual allowance for waste 
or loss in working, which commonly amounts to 
six grains to the ounce, in the making department. 
This allowance constitutes or forms another kind 
of waste, of which we intend to speak hereafter. 
For the scrap, dust, and refuse of every kind, is 
carefully swept up from the floor of the work- 
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shop twice a day^ sifted and well searched for 
the purpose of detecting any small portions of 
gold which may be visible to the naked eye. 
When this is done, the refuse which remains is 
scrupulously taken care of and sold to the refiner 
who will give the most for it. 

Lemel is subjected to various kinds of treatment 
in the different workshops of this country, every- 
one claiming to employ the best method for its 
recovery. There is, however, a great deal yet to 
be learnt before the economical processes (as we 
call them) belonging to the jewellers* trade, have 
attained perfection ; at least, so far as some houses 
are concerned. In some establishments the work- 
men are allowed to weigh-in their lemel in a 
most dirty state, that is, containing a consider- 
able amount of organic matter ; the usual allow- 
ance for loss in working being granted, it operates 
injuriously against the economy of the business 
arrangements. Such conditions are certainly in 
favour of the workmen, but they encourage a ten- 
dency to exercise less care than is right for the 
property and welfare of their employers. 

There are, however, better methods than these, 
which may be put into operation without in-- 
convenience, and should commence in the first 
instance with the workmen. By the adoption 
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of the following plan, the operation commonly 
attendant upon the employer or his manager (such 
as sifting and examining the lemel for the detec- 
tion of iron and steel filings, organic matter, &c.) 
should be performed by the workmen before 
weighing it into the warehouse, where their re- 
sponsibility ceases. This may be very simply 
performed by providing an iron ladle, and the 
lemel should then be treated as follows : — Sift it 
well through a fine sieve to separate the small 
portions of gold from the dust, letting the lemel 
fall on to a clean sheet of paper provided for the 
purpose; this should then be carefully put into 
the iron ladle, and heated until all the organic 
matter is entirely destroyed. When the burnt 
lemel has sufficiently cooled, put the magnet 
through it in order to collect and remove what- 
ever iron or steel filings may be contained therein. 
This should be a part of the responsible duties 
of each workman, and ought to be strictly en- 
forced. The scrap should be always separated 
from the lemel. Its treatment has been already 
spokeUL of. 

There are two methods in use for the collec- 
tion of the lemel; the first is performed in the 
following manner. Take — 
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Lemel or gold-dust . 12 ozs. 
Carbonate of potassa . 2 ,, 
Common salt . . i „ 



1 5 ozs. 



Well mix the lemel with the salts, and then 
place the preparation in a skittle-pot, after which 
place a layer of common salt on it, and transfer 
it to the furnace. A greater proportion of the 
mixture should not be put into the crucible than 
will fill it to within one inch of the top, to be 
safe, as it rises in the furnace and may overflow. 
When the fire is at its height, the heat must 
be continued for half an hour longer; the pot, 
at the expiration of that time, must be carefully 
withdrawn, and placed aside to cool, when it may 
be broken at the bottom with a hammer, and the 
gold will then be found in a button. A little nitrate 
of potassa (saltpetre) may be added occasionally 
when it is in a state of fusion, in order to refine 
the mass more thoroughly ; but the saltpetre must 
be added with very great care ; for if too much 
be put in, and organic matter be still present, it 
will rise above the top of the melting-pot, and 
carry some portion of the precious metal with it. 
This may be prevented, however, by the timely 
application of a little extra dry common salt, in 
powder, and, if added at the proper moment, no 
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evil consequences will result. The button of gold> 
which will consist of an alloy of gold, silver, and 
copper, may again be melted with a little potash, 
borax, or charcoal as flux, and poured into an 
ingot-mould ; it may then again be worked up, if 
of proper quality after assay (there is no advantage 
in this), or granulated and refined as may be 
desired. 

The reducing, or collecting salts should be 
used in proportion to the lemel sought to be 
recovered, and in about the quantities we have 
given. We have used sal-enixon instead of the 
saltpetre as the refining agent, and prefer it for 
many reasons ; first, it is considerably cheaper 
and answers quite as well — ^perhaps better; and, 
in the second place, it keeps the flux and lemel 
towards the bottom of the crucible, which the 
saltpetre does not. 

Another good plan, and one which has found 
great favour with some manufacturers, is to put 
the lemel in an ordinary melting-pot, with a very 
little flux, such as carbonate of potash or soda; 
and when it is well melted the crucible must be 
withdrawn and the contents poured into a cast- 
ing-mould. The lemel bar may at once be sent 
to the refiners for sale, or may be exchanged for 
new gold. By adopting this plan goldsmiths are 
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not subjected to so much loss through having 
had an indifferent working gold, as no lemel will 
be in these bars. Lemel is the principal cause of 
bad gold, the unworkable qualities of which are to 
be adjudged more from the presence of this, than 

• 

any other reason. 



Recovering Jewellers' Waste. 

The sediment which accumulates in the scratch- 
brush and polishing-boxes, lappers' cotton waste, 
and all other waste of a similar description, should 
be carefully collected and thoroughly burnt in a 
closed iron pan, or other suitable vessel. This 
process will considerably reduce the bulk of it, 
and also destroy any organic matter that may be 
present. The burning must be cautiously effected, 
to prevent the light particles of gold from going 
with the draught up the chimney; and for this same 
reason, it is advisable to employ for such purposes 
a strong iron pan with a lid to it. When the 
burning has been carried far enough — which, with 
a steady fire, will occupy a whole night for each 
panful of waste, refuse, &c. — and the operation is 
finally completed, the remaining ash must be put 
through a fine sieve ; the refiise which remains in 
the sieve should be pounded, and again sifted, when 
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the waste is what is called goody and is then ready 
for the refiner's test. 

If it is desired to collect the gold from the above 
(and sometimes such is the case), the following- 
plan shoxild be resorted to. Take — 

Polishings, &c. ... 8 ozs. 

Carbonate of potash . . 4 ,, 

Common salt . . . 2 „ 

Sal'enixon . . . i ,» 



15 ozs. 



The above salts should be reduced to powder, 
and well mixed with the polishings, in the propor- 
tion stated. The substance to be operated upon 
in this case being of a much drier and , lighter 
nature than lemel, a greater proportion of salts is 
necessary, in order to bring down the gold into a 
button. After being carefully prepared, place the 
mixture in a crucible, called in the trade a "skittle- 
pot " (from its resemblance to a skittle), and treat 
as has been recommended for collecting lemel only, 
with this difference — as the mixture sinks towards 
the bottom of the pot in this process, more of the 
mixture of polishings must be added from time 
to time, until the crucible has received as much 
as it will conveniently hold. When perfectly fused 
a very few crystals of saltpetre must be added occa- 
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sionally during the operation, as a quicker fusion is 
obtained by imparting moisture or liquidness to the 
preparation. The action of the saltpetre on the 
mixture must at first be closely watched, and 
if it is at all likely to overflow, a small quantity 
of dried common salt (which should always be 
provided in case of emergency) should at once be 
thrown in, as it has a great tendency to force the 
flux downwards. If sufficient saltpetre has been 
added to the fused mass it will remove from the 
gold whatever iron, steel, zinc, and even brass 
and copper, may be present; leaving the gold 
in a button at the bottom of the crucible, which 
should subsequently be broken at the base for its 
recovery, after standing a sufficient time for cpol- 
ing. Sandiver, bichloride of mercury, brown 
potash, and sal-enixon are all useful fluxes, having 
a tendency to destroy the impurities in precipitates 
of this kind. 

It is never worth while to collect the gold from 
the polishings, lappings, &c., in the manner just 
described, only simply for the sake of experiment. 
It is unprofitable to the manufacturing goldsmith, 
considering the cost of materials, firing, and work- 
men's time in effecting it. The safest and most 
economical plan is to sell all such waste contain- 
ing gold, to the refiner, after a test has been 



192 RECOVERING JEWELLER'S WASTE. 

made (the quantity required for that purpose being 
two ounces) in the same manner as for floor-sweep ; 
the full value is then sure to be realised. 

Some persons in the trade have strongly re- 
commended mixing this class of waste with the 
ordinary floor-sweep — a system to which we 
strongly object, because this description of waste 
is generally very rich in gold; and it would be 
a difficult task to incorporate it properly with so 
large a quantity as the ordinary sweep usually 
consists of, so as to realise its utmost value. Hence 
we say that a part of its value would be lost to 
the manufacturing jeweller and goldsmith ; and 
we venture to say that we are not expressing idle 
or theoretical opinions, for we have had consider- 
able experience, and paid more than ordinary- 
attention to this point, with a view to economise 
and reduce the waste to which jewellers are 
subjected. We must, therefore, contend, in the 
interests of the trade, that there should be three 
separate and distinct processes of treatment for 
the recovery of gold from this waste, refuse, &c. 

The first should have reference to lappers' cotton 
waste, and the sediment which accumulates in the 
polishings and scratching-boxes, with all other 
waste of a similar description. 

The second should relate to the wash-hand 
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waters, old pickling solutions, spent colouring 
mixture, and rinsing waters (for we prefer these 
going into the general waste-water tub), together 
with the washing and swilling waters, employed 
in the establishment for every purpose, and of 
every possible description. 

The third should comprise the general sweep—' 
that is, the sweepings from the floors of the different 
workshops in the manufactory, the old worn-out 
crucibles, the ashes' and cinders from the various 
fires employed, and the dirt and refuse of every 
conceivable kind which is at all worth preserving. 
The dross from the fluxes employed in melting 
should be separately preserved. This may again 
be put through the fire when a sufficient quantity 
has been collected, and a compact little lump of 
gold will invariably be the result. If preferred, 
instead of troubling with the latter process, it may 
be sold to the refiner separately. The waste pro- 
ducts of manufacturing jewellers are usually 
collected and treated in this manner quarterly or 
half-yearly. 

Refining Lemel. 

This branch of the art, which is more chemical 
than otherwise, is not practised by gold-workers 
on a large scale, for manufacturing or commer- 
cial purposes ; neither would there be any advan- 

O 



194 REFINING LEMEL. 

tage by its adoption from a pecuniary point of 
view, for it would entail a considerable outlay of 
capital for the apparatus which is indispensable 
to the operation ; without yielding any appreciable 
return, and would probably be only so much capital 
unnecessarily sunk in the business. Besides, the 
refiner and assayer, whose special business it is, 
and who has every appliance at his command, 
can do it so much better and cheaper, that manu- 
facturers have, for this reason also, never intro- 
duced it as a practical part of their trade. 

To those unacquainted with tlie process of sepa- 
rating gold from the other metals with which it 
might be alloyed, the following information will 
be useful : — 

The lemel must first be collected in the usual 
way, according to the principles already laid 
down. To separate the alloy from the gold, the 
composition will have to be submitted to the 
action of nitric acid; but as the alloy of gold 
consists probably of such proportions that the 
nitric acid cannot effectually do its work (too great 
a proportion of gold resists the influence of nitric 
acid), therefore it will be necessary to re-melt the 
bar of lemel gold, and to add to it, if of 9-carat 
quality, one-half of its weight of silver, a little 
potash or charcoal being used as a flux. When 
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the mixture is properly incorporated, to effect 
which it should be well stirred, it is poured from 
some height into a deep vessel of water, being 
briskly stirred in a circular direction during the 
operation. The granulation of the gold can be 
performed skilfully, by the operator standing upon 
a stool and carefully pouring the molten metal 
into a vessel beneath. The alloy of gold will then 
be found at the bottom of the water in small 
grains, which must be carefully collected in order 
to avoid waste. However, a little is almost sure 
to happen, even with the greatest care. These 
grains are then taken and placed in a suitable 
German flask, which should be quite free from 
lead, and treated with nitric acid in the following 
manner. Take — 



Alloy of gold . 


. I oz. 


Nitric acid 


. • I )) 


Water 


• • 2 „ 



This mixture should be allowed to stand for 
several hours. Towards the end of the operation 
it will be necessary to raise its temperature, in 
order to promote the requisite chemical action. 
All the ingredients, except the gold, will become 
dissolved, and the latter will be in the form of a 
dark-brown powder at the bottom of the glass. 
It will be advisable, in order to effect the entire 
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removal of the baser alloys, to pour the solution^ 
of nitric acid, containing the silver, copper, &c., 
into another vessel, for subsequent treatment* 
Fresh nitric acid should now be added to the 
gold and heat applied, in order to remove any. 
percentage of base alloy, which would be the 
means of making the gold -brittle. When the acid 
is found to have no action of any kind upon the 
gold, it must be again poured off, and the gold 
well washed with hot water, to remove any trace 
of alloy that may be discovered in its inter- 
stices. At this stage the gold is pure, or at all 
events sufficiently pure for everj'^ practical pur- 
pose, requiring now only to be melted with borax 
or potash. 

Unless every particle of alloy is removed from 
the gold, it is very likely to be brittle when it 
comes to be worked up again; for that reason, 
if for no other, it is better to entrust it to the 
practical refiner, for, as we have already said, it 
never pays the working jeweller to do it himself* 
Even refiners' best gold from the lemel bar never 
works up like the refined native gold. 

Gold collected from the other waste material 
of jewellers may be treated in this manner if pre- I 

ferred. 
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To Recover Gold from the Waste Waters of 

the Jeweller. 

There are various methods in operation among* 
jewellers for the recovery of the gold from their 
waste waters, &c., a few of which we think it 
necessary to describe. 

The old plan of dealing with these waste waters 
was very unsatisfactory in a pecuniary sense. It 
consisted merely of a moderately-sized tub for the 
collection of liquid substances of every kind em- 
ployed in the manufactory ; this tub was fitted with 
a wooden tap about one-third from the bottom; 
precisely under this was placed a circular frame- 
work of wood, of sieve-like form, with a rather 
closely-fabricated piece of felt or flannel attached 
loosely to the rim, so constructed as to form a 
cavity in the centre for the collection of the liquid, 
as it issued slowly from the tap immediately above 
it. This, after filtering through the above appa- 
ratus, was allowed to run away, no more notice 
whatever being taken of it. 

Now this liquid carried along with it a con-* 
siderable portion of gold, as we shall show pre- 
sently. But before doing so, we desire first to 
allude to improvements subsequently eflfected, or 
rather, presumed improvements ; of which the fol- 
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lowing is one of several which found much favour 
some years ago, when jewellers began to -psij special 
attention to the economy of their establishments, 
with the view of reducing the working loss to the 
lowest extent possible, compatible with safe work- 
ing. This loss was considered excessive, in pro- 
portion to the quantity of manufactured articles 
produced out of a given quantity of material ; and 
a comparison of weights showed such to have been 
actually the case. To economise, therefore, the fol- 
lowing method of treatment was strongly recom- 
mended at the time, and was supposed to deal 
effectually with the liquid substances used in the 
different stages of manufacture, both chemical and 
mechanical. 

Several large tubs were to be provided differing 
in sizes, and placed in a row, each succeeding one 
to be smaller than the preceding. In each of these 
tubs taps were to be fitted, which could be turned 
at any time. First of all the water would have to 
be conveyed by lead piping, from the several work- 
shops connected with the manufactory, into the 
largest tub ; when this had become fuU, the tap 
could be turned on and all the surplus water 
carried over into the next, and so on, until the last 
in the row was reached ; and in this, a piping in 
place of the tap must be firmly secured, to convey 
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the whole of the liquid, after its passage through 
the row of tubs, into a large tank of deal sawdust 
as a final protection to the whole process. The 
latter part could be conveniently performed by 
placing the sawdust in the yard or some out- 
building belonging to the premises, where the 
surplus water might drain away. It was supposed 
that by this means the whole of the gold would be 
recovered, on the ground that the passage of the 
water through the tubs wovM be so checked, and 
so slow, that the small particles of gold would 
all sink to the bottom, and thus be eventually^ 
saved. 

Unfortunately such could not be the case. In the 
jewellers' pickles and other waste liquids, there are 
minute pieces of gold, which no amount of filtering, 
or passing through a series of tubs of stagnant water 
can possibly recover, unless some chemical ingre- 
dient be added thereto, which has the power of 
reducing the gold to its metallic state. For it 
should be understood that the dissolved gold (and 
there is a considerable quantity in the waste 
waters of jewellers) passes through the filter as 
freely as the liquid itself. Therefore, unless this 
is acted upon chemically, no hope can possibly 
be entertained of its ultimate recovery by the 
jeweller. 
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But the best method of all for collecting the gold 
from these waters, is to provide three large tubs of 
different sizes, placing them in a row; into the 
largest or first tub is put the exhausted pickling 
solutions, the water in which the workpeople have 
washed their hands, that in which the work has 
been washed out, the exhausted colouring-salts and 
rinsings, and the swilling waters of every descrip- 
tion. Into this tub is fitted a tap level with the 
top of the second, and one in the second level with 
the top of the third, to allow the liquid to run 
from one to the other in rotation. A quantity of 
proto-sulphate of iron (green copperas) is dissolved 
in boiling water and added occasionally to each of 
the three tubs, more especially the largest, which is 
the final receptacle for all the used-up liquids. 
The proto-sulphate of iron precipitates the dis- 
solved gold held in solution to a metallic state, 
and so purifies and clears it, that by the time it 
leaves the last tub every particle of gold will have 
become precipitated, and the water appear per- 
fectly clear; so clear in fact that it cannot be 
distinguished from clean spring water. 

The sediment at the bottom of the tubs, after the 
clear water has been withdrawn from them (which 
is best doile with a syphon), may be well mixed 
with deal sawdust in order to dry up the remaining 
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liquid, and afterwards well burnt and sifted as 
jSne as possible. Instead of taps (which are liable 
to become corroded or destroyed) being employed 
for the conveyance of the water into the various 
tubs, stout glass syphons may be successfully used, 
and are more economical, the different chemical 
agents in thie liquid having no action on them, 
while they have upon the others. It is a very 
good plan when these syphons are used to allow 
the water to run, as it leaves the last tub, upon a 
filter placed on a cane-bottomed sieve ; the very 
clearest water then only can run away. By such a 
method the sediment in the tubs is in no danger of 
being disturbed. It may, instead of being mixed 
with the sawdust, be placed on several of these 
filters, and the moisture being gradually with- 
drawn, the substance remains well dried, and can 
afterwards be reduced to powder. 

If the proto-sulphate of iron be added judiciously 
and at the proper times, such precautions as subse- 
quent filtering, &c., w^ill not be necessary ; for every 
particle of gold will be precipitated in a manner so 
truly effective, that no further attention will be 
required. We have had several trials made by 
refiners and assayers, of the waste waters, after the 
above chemical has been added, and their inves- 
tigations have always resulted in not a particle of 
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gold visible to the naked eye being found in the 
samples. 

The gold may be collected into a button by the 
means which have been already described, using 
sandiver as one of the principal refining agents ; 
it does not, however, pay, and it would be far better 
to abandon any attempt at it. It may be put into 
the ordinary floor-sweep if preferred, or kept sepa- 
rate and a trial made by the refiners; the latter 
plan is much the better one, where a large manu- 
facturing trade is being done. 

Oxalic acid will also precipitate gold fi-om its 
solution, but it is considerably' dearer than the 
salt of iron we have recommended; but if it be 
desired to precipitate it without the addition of 
another metal, then this acid may be used with 
advantage. 

Jewellers' Sweep. 

Jewellers' sweep constitutes the whole of the 
sweepings from the floors of the workshops in the 
manufactory, which should in a well-regulated place 
be swept twice a day, and the refiise preserved 
and carefully sorted every morning with the view 
of gathering up the small particles of gold visible 
to the naked eye, which have been dropped during 
the work of the day. After this has been done, and 
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the gold removed, the sweepings must be well 
burnt, and as much of the organic matter destroyed 
as possible. They must then be well pounded in a 
large cast-iron mortar, and preserved for the'refiner. 
This latter plan may be dispensed with, if found 
inconvenient in the working department of the 
establishment; the whole refuse should then be 
sent periodically to a grinding-mill where steam 
power is employed, where a large quantity of sweep 
can be reduced to powder in a very short time. It 
should of course be previously well burnt, to facili- 
tate the action of the rollers upon the material. 
The old melting-pots of every description, and the 
burnt cinders and ashes from the fiirnace and 
muffles, should also be collected with the sweep ; 
in fact, everything at all worth preserving should 
be taken care of and sold to the refiner ; for it is 
the attention given these matters in the course of 
production that constitutes the greatest amount of 
success in the manufacture of goldsmith's work. 
In concluding our subject, we shall give some 
valuable tables of alloys and solders, prepared 
and used by ourselves, together with other infor- 
mation which will be equally useful to the trade. 



CHAPTER XIII. 

Tables of Specific Gravities, Alloys, &c. 

The specific gravities of the various metals and 
their alloys, as given in this work, have all been 
calculated arithmetically. Perhaps the more cor- 
rect method would be, to do so by means of the 
hydrostatic balance. This consists of an ordinary 
balance, of which the pans are suspended by 
strings of unequal length. The shorter pan has 
a hook attached to its under side, to which the 
substance should be suspended by a hair or fila- 
ment of silk. In ascertaining the specific gravity 
of any material by these means, it is necessary to 
find out first its weight, when weighed in air, and 
secondly to learn how much that weight is reduced 
by weighing in water. The second weight thus 
obtained is deducted from the first, and then the 
specific gravity required is at once obtained by 

dividing the first weight, or weight in air, by this 

< 

difference. To conduct this operation with nicety 
requires great care, and a very delicate balance 
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must be employed in the test, in order to arrive 
at strictly accurate results. The water in such 
cases is commonly preferred at a temperature of 
60° Fahr. The following example will render our 
meaning tolerably clear, and convey a better idea 
of the process. Presuming that the substance in 
question is a sovereign, it would be represented as 
follows : — 

A sovereign weighs I2y2'j grains in air. 
A sovereign weighs 116*67 grains in water. 

123*27 — 116*67 = ^'60 
123*27 -r 6*6o = 1867 

The Specific gravity therefore of a sovereign, 
which consists of 22-carat gold, is i8'67, and 
closely approximates to our calculated tables. 
The specific gravity of bodies may be conveniently 
ascertained by either of these means. 



206 COLOURED GOLD ALLOYS 



Different Qualities of Gold reduced to various 
Standards, so as to suit the several COLOUR- 
ING PROCESSES mentioned underneath. 

Composition of a Sovereign. 

oz. dwts. grs» 
Fine gold, per oz. . . . , o i8 8 

Refined copper o i i6 

I o o 



2 2 -carat reduced to i8-carat, cost 64^. 6d. per oz. 

OS. dwts. grs» 
4 sovereigns i o 12 

Fine silver 020 

Swedish copper o 2 12 

t 5 o 

Suitable for the dry-colouring process. 



i8-carat reduced to i6-carat, cost 58^. per oz. 

oz. dwts. g^rs. 

i8-carat scrap 100 

Fine silver 005 

Swedish copper 02 7 

I 2 12 



Suitable for the French colouring process. 
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i8-carat reduced to 15-carat, cost 54^. bd. per oz. 

oz. dwts. g^s. 

i8-carat scrap . . . . .10 o 

• Fine silver , o o 18 

Swedish copper . . . . .03 6 

140 
Suitable for the London colouring process. 



18-carat reduced to 14-carat, cost 515. per oz. 

oz. dwts. gfrs. 

i8-carat scrap i o o 

Fine silver 014 

Swedish copper o 4 14 

1 5 18 
Suitable for the Birmingham colouring process. 



i8«-carat reduced to 13-carat, cost 47 j. fxi. per oz. 

oz. dwts. grs. 

i8-carat scrap i o o 

Fine silver , . . . . . o i i8 
Swedish copper 060 

I 7 18 
Suitable for the German colouring process. 
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i8-carat reduced to i2j-carat, cost 45^. td. 
per oz. 

oz. ^dwts. gis. 

i8-carat scrap i o o 

Fine silver 020 "T 

Swedish copper 070 

190 
Can be coloured by the German process only. 



22-carat reduced to i6-carat, cost 58^. per oz, 

oz. dfvts. grs. 

4 sovereigns i o 12 

Fine silver . . . . . .02 6 

Swedish copper o 5 6 

180 
Suitable for the French colouring process. 



i6-carat reduced to 15-carat, cost 54^. td. per oz, 

oz. dwts. grs. 

i6-carat scrap i o o 

Fine silver o o 12 

Swedish copper 0021 

I I 9 
Suitable for the London colouring process. 
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i6-carat reduced to 14-carat, cost 51^. per oz. 

oz. dwts. grs. 

i6-carat scrap i o o 

Fine silver o o 21 

Swedish copper 023 

I 3 o 

Suitable for the Birmingham colouring process. 



i6-carat reduced to 13-carat, cost 47^. 6d. per oz. 

oz* dwts. grs. 

i6-carat scrap i o o 

Fine silver 013 

Swedish copper o 3 12 

I 4 15 
Suitable for the German colouring process. 



i6-carat reduced to i2j-carat, cost 45^. 6cl. 
per oz. 

* oz. dwts. grs. 

i6-carat scrap 100 

Fine silver o i 12 

Swedish copper 046 

I 5 18 

Can be coloured by the German process only. 

P 
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22-carat reduced to 15-carat, cost 545". bd. per oz, 

oz* dwts. g^« 

4 sovereigns i o 12 

Fine silver 030 

Swedish copper o 6 12 

I 10 o 
Suitable for the London colouring process. 



15-carat reduced to 14-carat, cost 51^. per oz. 

OZ. dwts. gTS. 

15-carat scrap 100 

Fine silver 004 

Swedish copper 01 8 

I I 12 
Suitable for the Birmingham colouring process. 



15-carat reduced to 13-carat, cost 47^. td. per oz. 

oz. dwts. grs. 

15-carat scrap 100 

Fine silver o o 21 

Swedish copper .....026 

I 3 3 
Suitable for the German colouring process. 
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15-carat reduced to i2|-carat, cost 45^. 6^. 
per oz. 

oz. dwts. grs. 

15-carat scrap r o o 

Fine silver ... . 010 

Swedish copper 030 



Can be coloured by the German process only. 



22-carat reduced to 14-carat, cost 51.9. per oz. 

oz. dwts. grs. 

4 sovereigns i o 12 

Fine silver -.0318 

Swedish copper o 7 18 

I 12 o 



Suitable for the Birmingham colouring process. 



14-carat reduced to 13-Ccirat, cost 47^. td. per oz. 

oz. dwts. grs. 
14-carat scrap 100 

Fine silver 009 

Swedish copper 01 6 



I I 15 



Suitable for the German colouring process. 



212 COLOURED GOLD ALLOYS. 

14-carat reduced to i2j-carat, cost 45X. td^ 
per oz. 

oz. dwts. c^. 

14-carat scrap 100 

Fine silver o o 15 

Swedish copper o i 21 

I 2 12 
Can be coloured by the German process only. 



22-carat reduced to 13-carat, cost 47^. td. per oz. 

oz. dwts. grz. 

4 sovereigns i o •12 

Fine silver . . ' • ,. . . o 4 12 
Swedish copper o 9 12 

I 14 12 
Suitable for the German colouring process. 



13-carat reduced to i2j-carat, cost 45^. dd, 
per oz. 

oz. dwts. grs. 

13-carat scrap 100 

Fine silver 003 

Swedish copper o o 21 

I I o 

Can be coloured by the German process only. 
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Wet-coloured solder from 13 -carat gold. 

oz. dwts. grs. 

13-carat scrap 100 

Fine silver o 3 12 

Composition o o 12 

1.4 o 
Colours well by the German process. 



Table showing the Chief Places for the Manufacture 
OF Jewellery in the different parts of the World. 



Countries. 


Principal Cities or Towns. 


England 

France 

Germany 

Austria 

America 

Australia 


London and Bumingham. 
Paris, Lyons, Bordeaux, and Rouen. 
Frankfort, Pforzheim, and Carlsruhe. 
Prague, Vienna, and Hungary. 
Newark, Philadelphia, and Providence. 
Melbourne and Sydney. 
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Reducing Standard Gold to various Qualities. 

Table for Mixing. 



Qualities. 


Standard Gold. 


Mixture of 
Alloy. 


22 carats. 


22 parts. 


None. 


21 „ 


21 )) 


I part. 


20 „ 


20 „ 


2 „ 


19 » 


19 » 


3 >» 


iS „ 


i8 „ 


4 M 


17 » 


17 » 


5 „ 


i6 „ 


i6 „ 


6 „ 


IS » 


15 » 


7 » 


14 » 


14 y> 


8 „ 


13 ,* 


13 » 


9 » 


12 „ 


12 „ 


lO „ 


II » 


II M 


II „ 


lo „ 


lo ;, 


12 „ 


Q » 


9 » 


13 M 


8 „ 


8 „ 


14 » 


7 „ 


7 „ 


•15 M 



Reducing Fine Gold to various Qualities. 

Table for Mixing. 



Qualities. 


Fine Gold. 


Mixture of 
Alloy. 


24 carats. 


24 parts. 


None. 


23 ,. 


23 » 


I part. 


22 „ 


22 „ 


2 „ 


21 „ 


21 „ 


3 yj 


20 „ 


20 „ 


4 » 


19 „ 


19 „ 


5 ♦. 


18 „ 


18 „ 


6 „ 


17 „ 
16 „ 


17 „ 
16 „ 


7 » 

8 „ 


15 „ 


15 „ 


9 „ 


14 „ 


14 ,, 


10 „ 


13 „ 


13 „ 


II *y 


12 „ 


12 „ 


12 ,, 


II „ 


II „ 


13 „ 


10 » 


10 „ 


14 „ 


7 „ 


7 „ 


16 „ 

17 „ 
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Table showing the Proportion of Alloy to be added 
TO One ounce of Standard Gold in making the 
following Qualities. 



Qualities. 


Standard Gold. 


Alloy to be added. 


Total. 


Carats. 


oz. dwtg. grs. 


oz. dwts. grs. 


oz. 


dwts. grs. 


21 


100 


23 




23 


20 


100 


020 




2 


19 


100 


034 




3 4 


18 


100 


4 10 




4 10 


17 


100 


5 21 




5 21 


16 


100 


7 12 




7 12 


15 


I 00 


098 




9 8 


14 


100 


II 10 




II 10 


13 


100 


13 20 




13 20 


12 


100 


16 16 




16 16 


II 


100 


100 


2 





10 


100 


140 


2 


4 


9 


100 


I 8 21 


2 


8 21 


& 


100 


I 15 


2 


15 


7 


100 


2 2 20 


3 


2 20 



Table showing the Proportion of Alloy to be added 
to One ounce of Fine Gold in making the follow- 
ing Qualities. 



Qnalities. 


Fine Gold. 


Alloy to be added. 


Jotal. 


Carats. 


oz. dvrts. grs. 


oz. dwts. grs. 


oz. 


dwts. gr«. 


23 


100 


20 




20 


22 


100 


I 18 




I 18 


21 


100 


2 20 




2 20 


20 


100 


040 




4 


19 


100 


056 




5 6 


18 


100 


6 16 




6 16 


17 


100 


085 


T 


8 5 


16 


100 


10 




10 


15 


100 


12 




12 


14 


100 


14 6 




14 6 


13 


100 


16 22 




16 22 


12 


100 


100 


2 





II 


100 


I 3 15 


2 


3 15 


10 


100 


180 


2 


8 


9 


I 00 


I 13 8 


2 


13 8 


8 


100 


200 


3 







100 


2 8 12 


6 


8 12 
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Table showing the amount of Silver to be added to 
the undermentioned qualities in the refining of 
Gold Alloys. 



Qualities. 


Amount of gold 
alloy. 


Silver to be added. 




oz. dwts. grs. 


oz. dwts. grs. 


22 carats. 


100 


2 13 8 


20 „ 


100 


2 6 16 


18 « 


100 


200 


16 „ 


100 


I 13 8 


15 ,» 


100 


I 10 


14 » 


100 


I 6 16 


13 » 


100 


I 3 8 


12 1. 


100 


100 


II u 


TOO 


16 16 


10 „ 


100 


13 8 


9 19 


100 


10 


^ » 


100 


6 16 


7 ,. 


100 


038 


6 „ 


100 





Table showing the relative Value of different 

Qualities. 



Qualities. 






£ 


s. 


d. 






23-carat gold 


is worth 


4 


2 


6 


per 


ounce. 


22 . 


>» 


>» 


3 


19 







»} 


21 


If 


>» 


3 


15 


6 




}> 


20 


>f 


>» 


3 


12 







>> 


19 


>» 


>» 


3 


8 


6 




>» 


18 


»> 


}) 


3 


5 







»» 


17 


»» 


» 


3 


I 


6 




>» 


16 


>» 


»» 


2 


18 







>> 


15 


» 


)> 


2 


14 


6 




9» 


14 


>» 


»> 


2 


II 







»9 


13 


» 


*> 


2 


■7 


6 




>» 


12 


>» 


f* 


2 


4 







1» 


II 


» 


t» 


2 





6 




» 


10 


>» 


>» 


I 


17 





t 


J» 


9 


»> 


>♦ 


I 


la 


6 




>» 


8 


>» 


t> 


I 


10 







1) 


7 


» 


f9 


I 


6 


6 




,.1 



TABLES OF ALLOYS AND SOLBERS. 



1 
1 


lilll 


1 


i 


i 
i 

H 


Fo oooo 
Jooooo 

s 


1 


■ ■ i? 









i 

J 


«S- = 2 


1 


|ooo«»o 


1 


1—2- 


i 




■J 


joooooo 

s . 


i 
f 


DryColouiing . . . 
French Colouriny . . 
London Colouiing . . 
Birmingham Colouring . 
German Colouring . . 
Best Bright .... 



2l8 TABLES OF THE DUTY ON GOLD, ETC. 



Table of the Duty on Gold at lyx. per oz., as 

CHARGED AT THE AsSAY OFFICE. 



dwts. 


£ s. d. 


ozs. 


£ 


s. 


d. 


I . . 


O O lO 


I 





17 





2 . 


o I 8 


2 


I 


14 





3 . 

4 . . 

5 . . 

6 . 


027 
.035 

043 
.051 


3 . 

4 . 

5 . 

6 . 


2 

• 3 

• 4 
" 5 


II 
8 

5 

2 








7 . . 

8 . . 


5 II 
6 10 


7 . . 

8 . . 


• 5 
. 6 


19 
16 






9 . 
lO . . 


078 
086 


9 . - 
10 . . 


' 7 
8 


13 
10 






II . . 

12 . . 


094 
10 2 


11 . . 

12 . . 


9 
10 


7 
4 






13 . . 


II I 


13 . ■ 


II 


I 





14 . . 


II II 


14 . . 


II 


18 





15 . . 

16 . . 


.12 9 
13 7 


15 . . 

16 . . 


12 
13 


IS 
12 






17 . . 
i8 . . 

19 . . 
Under i: 


14 5 
15 4 

16 2 

I grs. nothing. 


17 . . 

18 . . 

19 . . 

20 . . 


14 

IS 
16 

17 


9 
6 

3 










Table showing the Proportion of Alloy to be added 
TO Wet-coloured Scrap, containing 10 dwts. 12 grs. 

OF FINE gold per OZ., IN ORDER TO MAKE THE REGULAR 

9-CARAT QUALITY, CONTAINING 7 DWTS. OF FINE GOLD 

PER OZ. 

20* X 12-6 = 252*0 

20* X 8*4 = i68-o 

252*0 — i68-o = 84*0 

84*0 -r 8*4 = 10 dwts. of alloy. 

20 X 12^5 = 252 
20 X 8-2% = 168 
252 — 168 = 84 
84 -1- 8/0- = 10 dwts. of alloy. 
If 10 dwts. 12 grs. = 252 grs. 7 dwts. = 168 grs. 
20 X 252 = 5,040 
20 X 168 = 3,360 
5,040 - 3,360 = 1,680 
1,680 -r 168 = 10 dwts. of alloy. 



ASSAYERS' WEIGHT AND TABLES. 



2ig» 



Assayers' W^eight. 
A carat is not an absolute weight as regards 
gold, but is merely the twenty-fourth part of a unit ; 
whether that unit constitutes pound, ounce, penny- 
weight, or grain. The carat is used by goldsmiths 
to denote the purity of gold, and is divided into- 
four grains, and each grain into four quarters ; 
and these again into as many subdivisions as may 
be necessary. The assay weight of gold being a 
pound, the carat would be represented as follows : — 



Assay carat of a pound . . 
Assay grain of a pound . . ■ 
Assay quarter-grain of a pound 
Assay carat of an ounce . . 
Assay grain of an ounce . . 
Assay quarter-grain of an ounce 

According to the table here given, the assay quarter -grain is in 
reality one and a quarter-grain troy weight. 

AssAYERs' Report. 



dwts. 
lO 


grs. 
O 


2 


12 


O 


15 


O 


20 


O 


5 


O 


li 



1, 000th parts. 


Fine gold in lb, troy. 


No. of carats. 


Parts of fine gold. 


ozs. dwts. grs. 


carats, grs. 


1,000 • 


12 


24 


959 


II 10 


23 


916 


II 


22 


834 


10 


20 


rso 


900 


18 


709 


8 10 


17 


667 


800 


16 


625 


7 10 


IS 


584 


700 


14 


542 


6 10 


13 


521 


650 


12 2 


500 


600 


12 


458 


5 10 


II 


417 


500 


10 


375 


4 10 


9 


354 


450 


8 2 



CHAPTER XIV. 
Useful Hints. — Lemel. 

KIeep all filings, dust,' and turnings as free from 
emery-cloth, and all other organic matter, as 
possible. 

Hand- Washing. 

In the manufacture of goldsmiths' work, it should 
be a compulsory rule of the establishment where it 
is conducted, that no one leaves the place without 
washing his hands, at dinner-time and at night. 

Gold- Cutters. 

It is a good plan to give to each lapper about 
two ounces of cotton waste daily, and to see that it 
is returned with the finished work every night at 
the conclusion of the day's work. A large box 
should be specially provided, well lined with sheet 
lead or zinc, for its reception. 

Workpeople's Aprons. 
The aprons and towels used by the workpeople 
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in all branches of the trade, should be washed at 
the manufactory ; accommodation for which should 
be provided ; and the water so used carefully saved 
for subsequent treatment, by pouring into the 
general waste-water tub. By adopting this method 
a considerable quantity of gold otherwise taken off 
the premises, is recoverable in the course of a year, 
the means being simple and effectual. 



Shop Floors. 

If the shop floors are well covered with sheet 
iron, the joints soldered together, and the edges 
tutoed up round the ends and sides of the various 
workshops, it will prevent any of the gold from 
finding its way into the woodwork of the flooring, 
and thus effect a great saving. Sheet zinc may be 
employed instead of the iron if preferred, but it is 
more liable to wear through. To prevent this it 
should be covered with perforated iron gratings; 
the latter also help to prevent anything from being 
carried out of the shops which is likely to adhere 
to the bottoms of the boots of the workpeople, by 
rubbing it off and collecting it in the holes of the 
gratings, thus rendering its recovery certain. Care 
must be taken when sheet zinc is employed with 
the pickle, so as not to spill it on the zinc floor, or 
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it would soon be destroyed. A great saving is 
■effected by the application of a process like this, 
where gold is manufactured into commercial 
wares. 

Testing Gold. 

A solution for testing whether an article is made 
of gold or base metal may be made as follows : — 



Nitric acid . 


. 2 ounces. 


Water 


. 4 drachms. 


Muriatic acid 


. I scruple. 



Well mix them together and keep ready for use 
in a stoppered glass bottle. In testing the purity 
of gold by means of this mixture, it is sufficient 
to merely touch the object with the stopper (which 
should have a long dropper dipping into the mix- 
ture) and closely watch the action of the acid upon 
the article in question. If it produces no effect, 
which is the case with gold, it does not always 
prove that the article is genuine ; it may be thickly 
gilt, or plated with gold; therefore, to be sure, 
where any doubt exists, it is advisable to rub a 
file over some part of the surface, and then apply 
the acid to that part ; if base metal the fraud will 
at once be detected. Any quality of gold above 
9-carat, we may safely say, will stand this test. 
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Inferior qualities may be ascertained by the acid 
boiling more or less green, and this is the case 
with common gold. Common qualities, if alloyed 
with much silver, will partially stand this test ; but 
then the colour is considerably paler, and this will 
act as a guide as to their real nature. 

Conclusion. 

In conclusion, permit us to say, that the informa- 
tion afforded in these pages in connection with 
this very interesting branch of art and industry is 
thoroughly practical, and highly trustworthy in a 
commercial sense. We trust, therefore, that the 
trade will be generally benefited by coming into 
possession of valuable knowledge acquired only by 
many years of close study and personal attention 
devoted to the subject. 



INDEX. 



^FRICA, sources of gold, 8 
Alloys, table of, 215, 52 

colours of, 43 

annealing of, 93 

fusing point of, 92 

various qualities, 30, 206 

for parting, 216 

for chains, 98 

tables of vsdues, 216 

coloured, 217 

for dry-colouring, 148 

22-carat, 32 

20-carat, 39 

i8-carat, 40 

15-carat, 44 

13-carat, 45 

i2-carat, 47 

lo-carat, 47 

9-carat, 48 

8-carat, 49 

7 -carat, 50 

reducing, 206 — 212 

reducing standard, 214 

reducing fine, 214 
Alloying, materials for, 58 
America, sources of gold, 6 
Ancient Jewish method of working 

gold, 28 



Ancient Jewish method of wire- 

drawing, 97 

works of gold, 4 
Annealing different qualities, 93 
Aprons, workpeople's, 220 
Asia, sources of gold, 8 
Assayers* report, 219 

weight, 219 
Australia, sources of gold, 7 
Australian system of treating the 

ore, 15 
Australian sovereign, 35 

gAD workable gold, 189 

Bars of gold, 69, 74 
Benvenuto Cellini, 133 
Board, jewellers', 80 
Brightness of the sovereign, 77 
Britain, Great, gold supply, 10 — 1 1 
Burning lemel, 186 

CALCULATIONS, table of, 63 

Carat of gold, 219 
Cellini, Benvenuto, 133 
Cement, engravers', 129 
Chain-making, 107 
Chains, preparing wire for, 98 
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Chasing, 131 

Chief places of jewellery mamifac- 

ture, 213 
Coining, old method, 36 
Coins, manufacture of, 7 2 

English, 33 
Collecting lemel, 183 

gold from coloiur-water, 181 
Coloured gold alloys, 206 — 212, 

217 
Coloured gold solders, 136, 217 
Colouring gold, dry processes, 146 

ingredients employed, 148 

original process, 149 

London do. 151 

new process, 156 

wet-processes, 158 

deposition in, 161 

French process, 162 

London do. 165 

effects on the operator, 167 

Birmingham process, 168 

German process, 173 

frosting, 177 
Colour of fine gold, 2 

silver, 50 

copper, 51 

spelter, 52 
Colours, arrangement of, 1 14 

deep, 119 
Colours of gold, various, 43 
Common lockets, 87 
Composition of soft solder, 138 

of laps, 179 

of the sovereign, 205 
Conclusion, 223 
Copper used by jewellers, 57 

purchasable price of, 57 
Cost of gold-rolling, table of, 71 
Crushing machines, 17 
Crucible, mixture for, 187 

treatment of gold, 59 



Cutting-out presses, 75 
Cutter, gold-, 178 — 180, 220 

QANIELL'S table, 92 
Deep colours of enamel, 119 

Defects in coining, 76 

Defects of solder with much zinc, 95 

Degree of heat for opaque colours, 
121 

Deposition in wet-colouring, 161 

Diamond-work, 123 

Difficulty of treatment, 142 

Dissolving soft solder, 142 

Draper, 127 

Draw-plate, 97 

Dross, removing, from molten metal, 
140 

Dry-colouring, 146 — 156 

Ductility of gold, 26 

Duty, 38, 218 

gFFECTS of saltpetre, 191 

of colouring, 167 
Effective plan for the removal of soft 

solder, 143 
Electro-gilding, 133 
Enamel, preparing work, 120 

finishing work, 122 
Enamels, properties of, 115 
Enamel fluxes, 115 — 116 

colours, 118^-119 
Enamelling, 1 13 
English gold coins, 33 

engravers, 127 
Engravers* process, 129 

cement, 129 
Engraving, 124 

Niello, 125 

sixteenth century, 126 

German art of, 126 
Equivalent chemical weight, 22 
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pANCY wire, preparing, 105 

Fine gold, 2, 20, 215 
Filigree, Indian, 27 

London, 27 

Birmingham, 27 
Finishing enamel- work, 122 

dry-coloured work, 155 

wet-colom«d work, 172 
Fluxes for enamel, 115 
Fluxes for gold, 61, 62, 191 
Frosting gold, 197 
Furnace, jewellers', 60 
Fusing points of metals, 92 

alloys, 92 

silver solders, 94 

QOLD, ancient works of, 4 
Australian coins, 35 
bars, 68, 69, 74 
coining, 36 
alloys, 39—50 
colour of, 2 
coins, 33, 72 
colouring, 146—177 
cutting, 178 — 180 
chain-making, 107 
ductility of, 26 
hai^, 51 

gold-beaters', 24 
table of qualities, 30 
purchasable price, 31 
wedding-rings, 37 
tough, 60 
scrap, 62 
strips, 70 
rolHng, 71 
mixing, 64 — 66 
plating, 108 
solders, 136, 213 
waste, treatment of, 181 — 203 
various qualities of, 206 — 212 
tables of, 214 — 217 



Gold duty, 38, 218 
table of alloys, 52 
various uses of, 25 
properties of, 18 — 23 
separating, from ore, 13 — 1 7 
native, 11 
sources of, 5 — 10 
known by all nations, 5 
history of, 2 

JjAND-WASfflNG, 220 

Hard gold, 51 
Hard solder, 135 
Heading in a lap, 179 
History of gold, 2 
Hollow wire-drawing, 103 — 106 

IMPROVING the qualities of 

gold, 6s 
Indian filigree, 27 
Ingredients employed in colouring, 

149 
Introduction of coloured gold, 147 
Introductory, I 



JEWELLERS' furnace, 60 

•^ board, 80 

Jewellers' work, taking impres- 
sions, 91 
sweep, 202 
waste waters, 197 

Jewelling, 89 . 

Jewish works of gold, 4 



J^APPING process, 178—180 

Lemel refining, 193 — 195 

directions, 220 
Locket-makers' bars, 68 

making, 82 

common, 87 
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Loss in re-melting, 63 
in making, 184 
general waste, 190 — 203 



J^ACHINES for crushing, 17 

Making lockets, 80 — 87 
Making chains, 69, 107 
Malleability of gold, 23 
Manufacture of coins, 72 
Manufactured articles, 80 
Manufacturing processes, 108 

gold-plating, 108 — no 
Melting gold, 57, 63, 139, 140 
Metals, fusing point of, 92 

removing dross, 140 
Method of coining, 36 

wire-drawing, ancient, 97 

modem, 97 — 106 
Mmt, Royal, 73 — 79 
Mixed states of gold, 12 
Mixing gold, new system, 65 — 68 
Mixtures dissolving soft solder, 
142 — 144 

dry-colouring, 146 — 156 

wet-colouring, 158 — 177 

lemel, 182, 187 

various, 190, 195 

gold, 66, 206 — 218 
Modem improvements, 81 



jg"ATIONS long known gold, 5 
New sjTstem of mixing gold, 66 
of colouring, 156 

Niello engraving, 125 

QPERATOR, effects on, 167 
Ore, separating gold, 13 

Our method of preparing, icx) 
secret mixture, 144 



pALLION solders, 137 

Partmg table of alloys, 216 
Plating, gold, 108— no 
Point, fusing, 94 
Polishing, in 
Precipitating gold, 181 
Preparing work for enamel, 120 

various mixtures, 143, 144 
Preparing strips, 70 
Process of working at Mint, 73 — 79 

dry-colouring, 146 — 156 

wet-colouring, 158 — 177 
Properties of enamel, 115 
Purchasable price of, 31 

copper, 57 
Pure gold, 2, 20 
Pyx, trial of, 34 



QUALITIES, tables of, 30, 
'^ 206—218 

value of, 30, 206 — 218 

described, 38, 50—752 

reducing, 64 — 66 

fusing point, 92 

annealing, 93 

colouring, 148 

guinea, 35 



J^ECOVERING gold from waste, 

189 — 197 • 
Reducing gold, 218, 64, 206—214 
References in Scripture, 3 
Refining lemel, 193 
Remedy, 79 
Removing articles from cement, 

131 
dross, 140 

gold from laps, 180 

Responsibilities of workmen, 185 

Round wire, no 
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INDEX. 



gCRIPTURAL references, 3 

Sources of gold, 5 

America, 6 

Australia, 7 

Asia, 8 

Africa, 8 

Europe, 9 

Great Britain, 10 
Secret mixture, 144 
Separating gold from ore, 14 

American system, 14 

Australian s]^tem, 15 

Russian system, 1 6 
Size of mint bars, 74 
Soft solder, dissolving, 142 — 144 
Soft-soldering fluid, 140 
Soldering, 85, 109 
Solders, 93, 94, 135, 137, 138, 

217 
Sovereign, 77 — 79, 206 
Specific gravities, 53, 18, 205 
Square lapping, 180 

wire, 102, 106 
Strips of gold, 70 
Supply of Great Britain, 1 1 
Sweating, 109 
Symbols, 21 
System of mixing, 66 
System, our, 100 



'pABLE of metais and symbols, 
21 
qualities, 30, 52 
values, 30, 217 
calculations, 63 
Daniell*s, 92 
ours, 92 

specific gravities, weight, 53 
of colours, 43 
coloured alloys, 206 — 212 



Table of alloys, mixing, 212 — 21 7" 

reducing, 218 

duty, 218 
Table of gold-rolling, 71 
Taking impressions, 91 
Tenacity of gold, 29 
Testing gold, 222 
Tough gold, 60 
Treatment of gold, 59 

in crucible, 59 

soft solder, 138 

difiiculty of, 142 
Treatment of lemel, 183 

in the fire, 188 
Trial of Pyx, 34 



Y'ALUES of gold alloys, 30^ 216. 
Various colours of gold, 43 
mixed states, 12 
uses of gold, 25 
colouring processes, 146 — 177- 
qualities of gold, 206 — 218 
places of manufacture, 213 



\;yASHING hands, 220 

"Waste waters, 197 — 20 b 
Water-of- Ayr stone, 112 
Wear of sovereign, 79 
Wedding rings, 37, 38 
Weight of guinea, 35 

sovereign, 78 

tables of, 54 

assayers^ 219 
Wet-colouring, 158 — 177 

coloured solder, 213. 
William Hogarth, 127 
Work, wrought, 88 

press, 88 



INDEX. 



229 



Work, taking impressions, 91 

washing out, 1 13 

soft solder on, 138 
Working gold, 28 
Workmen's responsibilities, 185 
Workpeople's aprons, 220 



Works of gold, 4 



2INC in silver solders, 94 
floors, 221 
described, 52 



THE END. 
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" Clearly written, well arranged, and excellently illustrated." — Gardeners^ 
Chronicle, 

CROSBY LOCKWOOD & CO., PUBLISHERS, 



DELAMOTTES WORKS ON 
ILLUMINATION AND ALPHABETS. 



A PRIMER OF THE ART OF ILLUMINATION; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTE. Small 4to, price 9s. Elegantly bound, cloth antique. 

** A handy book, beautifully illustrated ; the text of which is well written, and 
calculated to be useful. . . . The examples of ancient MSS. recommended to the 
student, which, with much good sense, the author chooses from collections acces- 
sible to all, are selected with judgment and knowledge, as well as taste." — 
Athenauvt. 

ORNAMENTAL ALPHABETS, ANXIENT AND MEDIEVAL, 

from the Eighth Century, with Numerals ; including Gothic, 

Church-Text, large and small, German, Italian, Arabesque, Initials 

for Illumination, Monograms, Crosses, &c., &c., for the use of 

Architectural and Engmeering Draughtsmen, Missal Painters, 

Masons, Decorative Painters, Lithographers, Engravers, Carvers, 

&c., &c., &c. Collected and engraved by F. Delamotte, and 

printed in Colours. Royal 8vo, oblong, price 4s. cloth. 

"'A well-known engraver and draughtsman has enrolled in this useful book the 

result of many years* study and research. For those who insert enamelled sen- 

•tences round gilded chalices, who blazon shop legends over shop doors, who letter 

church walls with pithy sentences from the Decalogue, this book will be useful." 

— Atkenaum. 

EXAMPLES OF MODERN ALPHABETS, PLAIN AND OR- 
NAMENTAL ; including German, Old English, Saxon, Italic, 
Perspective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4s. cloth. 

" To artists of all classes, but more especially to architects and engravers, this 
Tery handsome book will be invaluable. There is comprised in it every possible 
"shape into which the letters of the alphabet and numerals can be formea, and the 
talent which has been expended in the conception of the various plain and oma* 
mental letters is wonderful." — Standard. 

MEDIEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, lUumi^jiator, Designer, and 
Engraver on Wood. Containing 21 Plates and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, 6s. cloth gilt. 

" A volume in which the letters of the alphabet come forth glorified in gilding 
and all the colours of the prism interwoven, and intertwined, and intermingleo^ 
sometimes with a sort of rainbow arabesque. A poem emblazoned in these cha- 
racters would be only comparable to one of those delicious love-letters symbolized 
in a bunch of flowers well selected and cleverly arranged." — Sun. 

THE EMBROIDERER'S BOOK OF DESIGN; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal 8vo, 2s. 6d. in ornamental boards. 

7, STATIONERS' HALL COURT, LUDGATE HILL, E.C. 



USEFUL TECHNICAL MANUALS. 



METALLURGY OF COPPER ; an Introduction to the Methods 
of SeekincTf Mining, and Assaj'infr Copper, and Manufacturing its Alloys. By 
Robert H. i ambokn, i h.D. Woodcuts. 2s. 6d. 

METALLURGY OF SILVER AND LEAD. A Description of 
the Ores ; their Assay and Treatment, and valuable Constituents. By Dr. R. 
H. Lamborn. Woodcuts. 2s. 

ELECTRO-METALLURGY; Practically Treated. By Alex- 
ander Watt, F.R.S.S.A. > New Edition. Woodcuts, as. 

THE BRASS FOUNDER'S MANUAL ; Instructions for Model- 
ling, Pattern-Making, Moulding, Turning, Filing, Burnishing, Bronzing, &c. 
With copious Receipts, numerous Tables, and Notes on Prime Costs and 
Estimates. By Walter Graham. Illustrated. 2S. 6d. 

■GLASS STAINING; or, Painting on Glass, The Art of. Com- 
prising Directions for Preparing the Pigments and Fluxes, laying them upon 
the Glass, and Firing or Burning in the Colours. From the Grerman of Dr. 
Gessert. To which is added, an Appendix on The Art of Enahblung, &c., 
with The Art of Painting on Glass. From the German of Emanuel Otto 
Fromberg. Bound in One Vol. 2s. 6d. 

ANALYTICAL CHEMISTRY, Qualitative and Quantitative, a 
Course of. To which is prefixed, a Brief Treatise upon Modem Chemical 
Nomenclature and Notation. By Wm. W. Pink, Practical Chemist, &c., and 
George E. Webster, Lecturer on Metallurgy and the Applied Sciences, 
Nottingham. 2s. 

MECHANICS, Rudimentary Treatise on ; Being a concise Exposh* 
tion of the General Principles of Mechanical Science, and their Applica- 
tions. By Charles Tomlinson, Lecturer on Natural Science in King's 
College School, London. Illustrated, is. 6d. 

CHEMISTRY, for the Use of Beginners. By Professor George 
FowNES, F.R.S. With an Appendix, on the Application of Chemistry to 
Agriculture, is. 

NATURAL PHILOSOPHY, Introduction to the Study of; for the 
Use of Beginners. By C. Tomlinson, Lecturer on Natural Science in King^s 
College School, London. Woodcuts, is. 6d. 

A GRAMMAR OF COLOURING, appUed to Decorative Painting 
and die Arts. By George Field. New Edition, enlarged and adapted to 
the Use of the Ornamental Painter and Designer. By £lus A. Davidson, 
Author of "Drawing for Carpenters," &c. With two new Coloured Diagrams 
and numerous Engravings on Wood. 2s. 6d. 

THE SLIDE RULE, AND HOW TO USE IT ; containing full, 
easy, and simple Instructions to perform all Business Calculations with unex- 
ampled rapidity and accuracy. By Charles Hoare, C.£. With a Slide Rule 
in tuck of cover. 3s. 

DRAWING AND MEASURING INSTRUMENTS. Including 
— I. Instruments employed in Geometrical and Mechanical Drawing, and in 
the Construction,*Copying, and Measurement of Maps and Plans. II. Instru- 
ments used for the Purposes of Accurate Measurement, and for Arithmetical 
Computations. By J. F. Heather, M.A., late of the Royal Military Academy^ 
Woolwich, Author of " Descriptive Geometry," &c., &c. Illustrated, is. 6a. 

•OPTICAL INSTRUMENTS. Including (more especially) Tele- 
scopes, Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photocfraphy. By J. F. Heather, M.A. Illustrated. • is. 6d. 

SURVEYING AND ASTRONOMICAL INSTRUMENTS. In- 
cluding — I. Instruments Used for Determining the Geometrical Features of 
a portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By J. F. Heather, M.A. Illustrated, is. 6d. 

MATHEMATICAL INSTRUMENTS. By J. F. Heather, M.A. 

P^nlarged Edition, for the most part entirely re- written. The three Parts as 
above, in One thick Volume. With numerous Illustrations. Cloth boards. 5s. 

CROSBY LOCKWOOD & CO., PUBLISHERS, 



USEFUL SCIENTIFIC BOOKS. 



RUDIMENTARY TREATISE ON CLOCKS, WATCHES, 
and BELLS. By Sir Edmund Beckett, J^art. (late E. B. Denison), LL.D., 
Q.C., F.R.A.S., Author of " Astronomy without Mathematics," &c. Sixth 
Edition, thoroughly revised and enlarged, with numerous Illustrations. Limp 
cloth (No. 67, Weale's Series), 4s. 6d. ; cloth boards, 5s. 6d. 

^' As a popular, and, at the same time, practical treatise on clocks and bells, it 
is unapproached." — English Mechanic, 

" The best work on the subject probably extant ... So far as we know it has 
no competitor worthy of the name. The treatise on bells is undoubtedly the best 
in the- language. It shows that the author has contribute.d very much to their 
modern improvement, if indeed he has not revived this art, which was decaying 
here . . . To call it a rudimentary treatise is a misnomer, at least as respects 
clocks and bells. It is something more. It is the most important work of its kind 
in English." — Engineering, 

" The only modern treatise on clock-making." — Horological Journal. 

** Without having any special interest in the subject, and even without possess- 
ing any general aptitude for mechanical studies, a reader must be veiy unintel- 
ligent who cannot £nd matter to engage his attention in this work. The little 
book now appears revised and enlarged, being one of the most praiseworthy 
volumes in weale's admirable scientific andeducational series." — Daily Telegraph, 

" We do not know whether to wonder most at the extraordinary cheapness of 
this admirable treatise on clocks, by the most able authority on such a subject, or 
the thorough completeness of his work even to the minutest details. The chapter 
on bells is singular and amusine, and will be a real treat even to the uninitiated 
general reader. The illustrations, notes, and indices, make the work completely 
perfect of its kind." — Standard. 

** There is probably no book in the English language on a technical subject so 
easy to read, and to read through, as the treatise on clocks, watches, ana bells, 
written by the eminent Parliamentary Counsel, Mr. E. B. Denison — now Sir 
Edmund Beckett, Bart.*' — Architect, 

THE COMMERCIAL HANDBOOK OF CHEMICAL ANA- 
LYSIS ; or. Practical Instructions for the determination of the Intrinsic or 
Commercial Value of Substances used in Manufactures, in Trades, and in the 
Arts. By A. Normandy, Author of " Practical Introduction to Rose's Che- 
mistry,*' and Editor of Rose's " Treatise on Chemical Analysis." New Edi- 
tion. Enlarged, and to a great extent re- written, by Henry M. Noad, Ph.D., 
F.R.S. With numerous Illustrations. Cr. 8vo, X2S. 6d. cloth. 

" We recommend this book to the careful perusal of every one ; it may be truly 
affirmed to be of universal interest, and we strongly recommend it to our readers 
as a guide, alike indispensable to the housewife as to the pharmaceutical practi- 
Mkon&r.^^ ^Medical Times, 

" Will be found to be essential to the analysts appointed under the new Act . . . 
In all cases the most recent results are given, and the work is well edited and care- 
fully written." — Nature, 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRACTICAL 
ASSISTANT ; comprising a great variety of the most useful Rules ,in Me- 
chanical Science ; with numerous Tables of Practical Data and Calculated 
Results. By W. Templeton, Author of " The Engineer's, Millwright's, and 
ISiiachinist's Practical Assistant." Twelfth Edition. With Mechanical Tables 
for Operative Smiths, Millwrights, Engfineers, &c. ; together with several Use- 
ful and Practical Rules in Hydraulics and Hydrodynamics, a variety of Ex- 
perimental Results, and an Extensive Table of Powers and Roots, ii Plates. 
i2mo, 5s. bound. 
" As a text-book of reference, in which mechanical and commercial demands 

are judiciously met, Templetgn's Companion stands unrivalled." — Mechanic's 

Magazine, 

" Admirably adapted to the wants of a very large class. It has met with great 

success in the engineering workshop, as we can testify; and there are a great 

many men who, in a great measure, owe their rise in life to this little work." — 

Building News* 

7, STATIONERS' HALL COURT, LUDGATE HILL, E.C. 



STANDARD BOOKS OF REFERENCE, 



EVERY MAN'S OWN LAWYER ; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. X4th Edition. Revised to the 
end of last Session. Including a Summary of the principal Acts of the past 
Session,viz. — ^The Act for Amending the Lawrelatingto Crossed Cheques,i876; 
The Merchant Shipping Act, 1876 ; The Vivisection, or Cruelty to Animals 
Amendment Act. 1876 ; llie Rivers' Pollution Prevention Act, 1876 ; The 
Wild Fowl Preservation Act, 1876, &c., &c. With Notes and References to the 
Authorities. Crown 8vo, price 6s. Sd. (saved at every consultation), strongly 
bound. 

COMPRISING THE LAWS OF 

Bankruptcy— Bills of Exchange— Contracts and Agreements — Copyright 
— Dower and Divorce — Elections and Registration — Insurance — LibeE 
AND Slander— Mortgages — Settlements— Stock Exchange Practice — 
Trade Marks and Patents — Trespass, Nuisances, etc. — ^Transfer of 
Land, etc. — Warranty — Wills and Agreements, etc Also Law for 

Landlord and Tenant — Master and Servant — ^Workmen and Apprentices — Heirs, 
Devisees, and Legatees — Husband and Wife — Executors and Trustees — 
Guardian and Ward — Married .Women .and Infants — Partners and Agents — 
Lender and Borrower — Debtor and Creditor — Purchaser and Vendor — Com- 
panies and Associations — Friendly Societies — Cle^ymen, Churchwardens 
—Medical Practitioners, &c. — Bankers — Farmers — Contractors — Stock and 
Share Brokers — Sportsmen and Gamekeepers — Farriers and Horse-Dealers — 
Auctioneers, House- Agents — Innkeepers, 8cc. — Pawnbrokers — Surveyors- 
Railways and Carriers, &c., &c. 

** No Englishman ought to be iviihoui this book." — Engineer. 
" A useful and concise epitome of the law." — Law Magazine. . 
"What it professes to be — a complete epitome of the laws of this country, 
thoroughly intelligible to non-professional readers." — Belts Life. 

A DICTIONARY OF TERMS USED IN ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCILE- 
OLOGY, THE FINE ARTS, &c. By John Weale. Fifth Edition, 
revised and corrected by Robert Hunt, F.R.S., Keeper of Mining Records, 
Editoi of " Ure's Dictionary of Arts," &c. x2mo, clotn boards, price 6s. 

A SERIES OF METRIC TABLES, inVhich the ^British Stand- 
ard Measures and Weights are compared with those of the Metric Sjrstem 
at present in use on the Continent. By C. H. Dowling, C.E. Second 
Edition. Revised and enlarged. 8vo, los. 6d. strongly bound. 

"Mr. Dowling's 'Tables, which are well put together, come just in time as a 
ready reckoner tor the conversion of one system into the other." — Athenceum. 

** ITieir accuracy has been certified by Professor Airy, the Astronomer-Royal." 
— Builder, 

" Resolution 8. — That advantage will be derived from the recent publication of 
Metric Tables, by C. H. Dowling, C.E." — Report oj Section F, British Associa- 
tion, Bath. 

MATHEMATICS FOR PRACTICAL MEN ; being a Common- 

?lace Book of Pure and Mixed Mathematics. Designed chiefly for the use of 
:ivil Engineers, Architects, and Surveyors. By Olinthus Gregory, LL.D., 
F.R.A.S. Enlarg^ by Henry Law, C.E. Fourth Edition, carefully revised 
and corrected by J. R. YounGj Author of "A Course of Elementary 
Mathematics," &c. With 13 Plates, 8vo, ;i^i is., cloth. 

" One of the most serviceable books to the practical mechanics of the country. 
. . • It is as complete as it is possible to make it." — Building News. 
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ENGINEERING, SURVEYING, &c. 

• 

Humbers New Work on Water-Supply: 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humber, Assoc. Inst. 
C.E., and M. Inst. M.E. Author of '*Cast and Wrought Iron 
Bridge Construction," &c. &c. Imp. 4to. Illustrated with 50 
Double Plates, 2 Single Plates, Coloured Frontispiece, and upwards 
of 250 Woodcuts, and containing 400 pages of Text, elegantly and 
substantially half-bound in morocco. Price 6/. 6j. , 

List of Contents: — 

I. Historical Sketch of some of the means that have been adopted for the Supply 
of Water to Cities and Towns. — II. Water and the Foreign Matter usually asso- 
ciated with it. — III. Rainfall and Evaporation. — IV. Springs and the water- 
bearing formations of various districts.— V. Measurement and Estimation of the 
Flow of Water.— VI. On the Selection of the Source of Supply.— VII. Wells.— 
VIII. Reservoirs. — IX. The Purification of Water. — X. Pumps. — XL Pumpbg 
Machinery.— XII. Conduits. — XIII. Distribution of Water. — XIV. Meters, Ser- 
vice Pipes, and House Fittings. — XV. The Law and Economy of Water Works. — 
XVI. Constant and Intermittent Supply. — XVII. Description of Plates. — Appen- 
dices, giving Tables of Rates of Supply, Velocities, &c. &c., together with 
Specifications of several Works illustrated, among which will be found : — Aberdeen, 
Bideford, Canterbury, Dundee, Halifax, Lambeth, Rotherham, Dublin, and others. 

OPINIONS OF THE PRESS. 

" The most systenTatic and valuable work upon water supply hitherto produced in 
English, or in any other language." — Engineer (first notice), Nov. 3. 1876. 

" Mr. Humber's work is characterised almost throughout by an exhaustiveness 
much more distinctive of French and German than of English technical treatises. ''— 
Engineer (third notice), Dec. 15, 1876. 

''We can congratulate Mr. Humber on having been able to give so large an 
amount of information on a subject so important as the water supply of cities and 
towns. The plates, fifty in number, are mostly drawings uf executed works, and 
alone would have commanded the attention of every engineer whose practice may lie 
in this branch of the profession."— j^MiV^/rr, Dec. 9, 1876. 



2 WORKS IN ENGINEERING, SURVEYING, ETC., 

Humbers Modern Engineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other Engineering Works, &c. By WILLIAM 
H UMBER, Assoc. Inst C.E., &c Imp. 4to, with 36 Double 
Plates, drawn to a large scale, and Photographic Portrait of John 
Hawkshaw, C.E., F.R.S., &c. Price 3/. 3^. half morocco. 

Usi of the Plates, 

NAMB AND DESCKHTION. PLATES. NAMB OP BNGINBER. 

Victoria Station and Roof— L. B.& S. C. Rail z to 8 Mr. R. Jacomb Hood, C.E. 

Southport Pier 9 and 10 Mr. James Brunlees, C.£. 

Victoria Station and Roof— L. C. & D. & G. W. 

Railways zztoisA Mr. John Fowler, C£. 

Roof of Cremome Music Hall z6 Mr. William Humber, C.S. 

Bridge over G. N. Railway 17 Mr. Joseph Cubitt, C.E. 

Roof of Station — Dutch Rhenish Railway .. zSandig Mr. £us<^edi, C.£. 

Bridge over the Thames— West London Ex- 
tension Railway ao to a4 Mr. WilKam Baker, C.E. 

Armour Plates 25 Mr. James Chalmers, C.E. 

Suspension Bridge, Thames 36 to 29 Mr. Peter W. Barlow, C.E. 

The Allen En^ne 30 Mr. G. T. Porter, M.E. 

Suspension Bridge, Avon 3Z to 33 Mr. John Hawkshaw, C. E. 

and W. H. Barlow, C.E. 

Undezigroimd Railway 34 to 36 Mr. John Fowler, C£. 

With copious Descriptive Letterpress, Specifications, &c. 



" Handsomely lithographed and printed. It will find favour with many who desire 
to preserve in a permanent form copies of the plans and specifications prepared for the 
guidance of the contractors for many important engineering m<x)ii&^-~Engin«9r, 

Humbef^s Modem Engineering, Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C.E., M.P., F.R.S., &C. Price 3/. 5;. half morocco. 

List of the Plates, 

NAMB AND DESCRIPTION. PLATES. NAME OF BNGINESR; 

Birkenhead Docks, Low Water Basin z to Z5 Mr. G. F. Lyster, C>£^ 

Charinff Cross Station Roof— C. C. Railway. z6 to z8 Mr. Hawkshaw, C.£.> 

Digswell Viaduct — Great Northern Railway. zq Mr. J. Culatt, C.E. 

Robhery Wood Viaduct— Great N. Railway. ao Mr. J. Cuhitt, CE. 

Iron Permanent Wav an* >^— ' 

Clydach Viaduct — Merthyr, Tredegar, and 

Aberzavenny Railway az Mr. Gardner, CE. 

Ehbw viaduct ditto ditto ditto as Mr. Gardner, CE. 

College Wood Viaduct — Cornwall Railway . . 33 Mr. Brunei. 

Dubhn Winter Palace Roof 94 to a6 Messrs. Ordish& LeFeuvxe. 

Bridge over the Thames— L. C. & D. Railw. 97 to 33 Mr. J. Cubitt, C.E. 

Albeit Harbour, Greenock 33 to 36 Messrs. Bell & Miller. 

With copious Descriptive Letterpress, Specificatiiims, &e.< 

"A resumi of all the more interesting and important works lately completed m Great 
Britain ; and containing, as it does, carefully executed drawingiL witn full working 
dets^, it will be foimd a valuable acoessory to the profession at vu^t:i*'^Enghmtr, 



tt 



Mr. Humb^r has done the profession rood and true serVic^ by the fine teoUecdoii 
of examples 'he has here birougnt before toe professioii attd the public"— /*>ikdfa«/ 
Mtckanici you.nal. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 



Humbef^s Modern Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a large 
scale, and Photo Portrait of J. R. M*Clean, Esq., late President 
of the Institution of Civil Engineers. Price 3/. 3J. half morocco. 

List of Plates and Diagrams, 

MAIN DRAINAGE, METROPOLIS, 

North Side. 
Plate r. Map showing Interception of 
Sewers.— 2 and 3. Middle Level Sewer. 
Sewer under Regent's Canal ; and Junc- 
tion with Fleet Ditch.— 4, s, and 6. Out- 
fall Sewer. Bridge over River Lea. 
Elevation and Details. — 7. Outfall 
Sewer. Bridge over Marsh Lane, North 
Woolvrich Railway, and Bow and Barking 
Railway Junction.-^ 8, 9, and 10. Outfall 
Sewer. Bridge over Bow and Barking 
Railway.- Elevation and Details.— 
II and 12. Outfall Sewer. Bridge over 
East London Waterworks' Feeder. Ele- 
vation and Details.— 13 and 14. Outfall 
Sewer. Reservoir. Plan and Section.— 
15. Outfall Sewer. Tumbling Bay and 
Outlet.— 16. Outfall Sewer. Penstocks. 

South Side. » 

Plates 17 and 18. Outfall Sewer. Ber- 
mondsey Branch. — 10. 20. 21. and 



MAIN DRAINAGE, METROPOLIS. 

continued—' 

Outfall Sewer. Reservoir and Outlet. 
Plan and Details.— 23. Outfall Sewer. 
Filth Hoist.— 24. Sections of Sewers 
(North and South Sides). 

THAMES EMBANKMENT. 

Plate 25. Section" of River Wall.- 
26 and 27. Steam-boat Pier, Westminster. 
Elevation and Details. — 28. Landing 
Stairs between Charing Cross and Water- 
loo Bridges. — 29 and 30. York Gate. 
Front Elevation. Side Elevation and 
Details.— 31, 32, and 33. Overflow and 
Outlet at Savoy Street Sewer. Details ; 
and Penstock. —34, 35, and 36. Steam-boat 
Pier, Waterloo Jindge. Elevation and 
Dstails.— 37. Junction of Sewers. Plans 
and Sections— 38. Gullies. Plans and 
Sections. — 39. Rolling Stock. — 40. Granite 
19, 20, 21, ana 22. and Iron Forts. 
With copious Descriptive Letterpress, &c. 

Humberts Modern Engineering. Fourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4io, with 36 Double Plates, drawn to a large 
scale, and Photo|taphic Portrait of John Fowler, Esq President 
of the Institution of Civil Engineers. Pnce sA 3^- half morocco. 
■ List of the Plates and Diagrams. 

^KVL^ AND DESCRIPTION. PLATES. NAME OF ENGINEER. 

Abbey Mills Pumping Station, Main Drainage, 

Metropolis 

Barrow Docks ;•;; V " •-■ *.•• 

Manmiia Viaduct, Santiago and Valparaiso 

Adams' Locomotive, St. Helen's Canal Railw. 

Camion Street Station Roof 

Road Bridge over the River Moka X7» 

Telesraphic Apparatus for Mesopotamia . . . . 19 
vSdSt over ttS River Wye, Midland Railw. 20 to 2a 
St. Germans Viaduct, Cornwall Railway .... 23, 24 
Wrought-Iron Cylinder tor Diving Bell 



to 4 
to 9 



xo, IZ 

12, 13 

14 to 



16 

x8 



Mr. Bazalgette, C.E. 
Messrs. M^Clean & Stillman, 

rc £ 

Mr. W. Loyd, C.E. 
Mr. H. Cross, C.E. 
Mr. J. Hawkshaw, C.E. 
Mr. H. Wakefield, CE. 
Mr. Siemens, C>E. 
Mr. W. H, Barlow, CE. 
Mr. Brunei. C.E. 

J='ii^':-r.:-r"'!.'::;:::::: ^ s 3. ^yg&Sii'"'"' 
^^^^^:^^::::::::::.::. 33S3S SJ^J-SlIk-- 

Harbours, Ports, and Breakwaters a to c 

WUk Copious Descriptive Letterpress, SpectficatiQns^ ^c 



35 



4 WORKS IN ENGINEERING, SURVEYING, ETC., 

Humberts Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts- -Theoretical, Practical, and 
Descriptive. By William Humber, Assoc. Inst. C. E., and M. Inst. 
M.E. Third Edition, revised and much improved, with 115 Double 
Plates (20 of which now rirst appear in this edition), and numerous 
additions to the Text. In 2 vols. imp. 4to, price 6/. i6j. 6d, half- 
bound in morocco. 

"A very valuable contribution to the standard literature of civil engineering. In 
addition to elevations, plans, and sections, large scale details are given, which very 
much enhance the instructive worth of these illustrations. No engineer would wil- 
lingly be without so valuable a fund of information." — Civil Engineer and Architect' s 
Journal. 

" Mr. Humber's stately volumes lately issued— in which the most important bridges 
erected during the last live years, under the direction of our most eminent engineers, 
are drawn and specified in great detail. " — Engineer. 

"A book — and particularly a large and costly treatise like Mr. Humber's — which 
has reached its third edition may certainly be said to have established its own 
reputation. " — Eiigineering^. 

Strains y Formula & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and tlieir 
STRENGTH ; consisting of Formulseand Corresponding Diagrams, 
with numerous Details for Practical Apph'cation, &c. By William 
Humber, Assoc. Inst. C.E., &c. Second Edition. Fcap. 8vo, 
with nearly 100 Woodcuts and 3 Plates, price Ts. 6d. cloth. 

" The arrangement of the matter in this little volume is as convenient as it well 
could be. . • ,. • The system of employing diagrams as a substitute for complex 
computations is one justly coming into great favour, and in that respect Mr. Humber's 
volume is fully up to the times." — Engineering. 

"The formulae are neatly expressed, and the diagrams good." — AtkeneeuM, 
*' Mr. Humber has rendered a great service to the architect and engineer by pro- 
ducing a work especialiy treating on the methods of delineating the strains on iron 
beams, roofs, and bridges by means of ^vajgr^ssis,"^ Builder, 

Barlow on the Strength of Materials ^ enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and* an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, 
F.R.S., to which are added Experiments by HoDGKlNSON, Fair- 
bairn, and Kirkaldy ; an Essay (with Illustrations) on the effect 
produced by passing Weights over Elastic Bars, by the Rev. 
ROBERT Willis, M.A., F.R.S. And Formulae for Calculating 
Girders, &c. The whole arranged and edited by W. Humber, 
Assoc Inst. C.E., Author of ** A Complete and Practical Treatise 
on Cast and Wrought-Iit)n Bridge Construction," &c. 8vo, 400 
pp., with 19 large Plates, and numerous woodcuts, i&f. cloth. 

** The book is undoubtedly worthy of the highest commetidation." — Mining youmal. 
** The best book on ttie subject wmch has yet appeared. .... We know of 
no work that so completely fulfils its mission." — English Mechanic. 
*' The standard treatise upon this particular subject." — Engineer, 
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Iron and Steel, 

*IRON AND STEEL': a Work for the Forge, Foundry, 
Factory, and Office. Containing Ready, Useful, and Trustworthy 
Information for Ironmasters and their Stocktakers ; Managers of 
Bar, Rail, Plate, and Sheet Rolling Mills ; Iron and Metal 
Founders ; Iron Ship and Bridge Builders ; Mechanical, Mining, 
and Consulting Engineers ; Architects, Contractors,. Builders, and 
Professional Draughtsmen. By Charles Hoare, Autlror ot 
*The Slide Rule,' &c. Eighth Edition. Revised throughout and 
considerably enlarged. With folding Scales of ** Foreign Mea- 
sures compared with the English Foot," and ** fixed Scales of 
Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c." 
Oblong, 32mo, leather elastic-band, 6j. 

" We cordially recommend this book to those engaged in considering the details 

of all kinds of iron and steel works It has been compiled with care and 

accuracy Many useful rules and hints are given, for lessening the 

amount of arithmetical labour which is always more or less necessary in arranging 
iron and steel work of all kinds, and a great quantity of useful tables for preparing 
estimates of weights, dimensions, strengths of structures, costs of work, &c., will be 
found in Mr. Hoare's book. — Naval Science. 

Weale's Engineers' Pocket-Book. 

THE ENGINEERS', ARCHITECTS', and CONTRACTORS' 
POCKET-BOOK (Lockwood & Co.'s; formerly Weale's). 
Published Annually. In roan tuck, gilt edges, with 10 Copper- 
Plates and numerous""Woodcuts. Price dr. 
" A vast amount of really valuable matter condensed into the small dimen- 
sions of a book which is, in reality, what it professes to be — a pocket-book 

We cordialljr recommend the book. — Colliery Guardian, 

"It contains a large amount of information peculiarly valuable to those for -whose 
use it is compiled. We cordially commend it to the engineering and architectural 
professions generally."— J/««/«;^ Journal. 

Iron B^ridges^ Girders^ Roofs ^ &c. 

A TREATISE on the APPLICATION of IRON to the CON- 
STRUCTION of BRIDGES, GIRDERS, ROOFS, and OTHER 
WORKS ; showing the Principles upon which such Structures are 
Designed, and their Practical Application. Especially arranged for 
the use of Students and Practical Mechanics, all Mathematical For- 
mulae and Symbols being excluded. By Francis Campin, C.E. 
Second Edition revised and corrected. With numerous Diagrams. 
i2mo, cloth boards, 3^. 

"Invaluable to those who have not been educated in mathematics." — Colliery 
Guardian. 
** Remarkably accurate and well \m]ctea.**—Artuum, 

Mechanical Engineering. 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING : comprising Metallurgy, Moulding, Casting, Forging, 
Tools, Workshop Machinery, Mechanical Manipulation, Manufac- 
ture of the Steam Engine, &c. &c. With an Appendix on the 
Analysis of Iron and Iron Ore, and Glossary of Terms. By Francis 
Campin, C.E. Illustrated with 91 Woodcuts and 28 Plates of 
Slotting, Shaping, Drilling, Punching, Shearing, and Riveting 
Machines — Blast, Refining, and Reverberatory Furnaces — Steam 
Engines, Governors, Boilers, Locomotives, &c. 8vo, cloth, 12/. 
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Pioneer Engineering, 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Countries. By Edward Dobson, Assoc. Inst. C.E., Author of 
"The Art of Building," &c. With numerous Plates and Wood 
Engravings. Crown 8vo, lar. td. [Just published, 

" A most useful handbook to engineering pioneers." — Irofty Dec. 2, 1876. 

" The author's experience has been turned to good account, and the book is likely 
to Ijc of considerable service to pioneer engineers. " — Building News. 

" Promises a great deal, and fulfils most of its promises Of use to the 

colonial pioneering surveyor and engineer. ' — Scotsman. 

New Iron Trades* Companion. 

T^E IRON AND METAL TRADES' COMPANION: 
Being a Calculator containing a Series of Tables upon a new and 
comprehensive plan for expeditiously ascertaining the value of any 
goods bought or sold by weight, from 15. per cwt. to 112s. per 
cwt. , and from one farthing per pound to one shilling per pound. 
Each Table extends from one pound to 100 tons ; to which are 
appended Rules on Decimals, Square and Cube Root, Mensuration 
of Superficies and Solids, &c. ; also Tables of Weights of Materials, 
and other Useful Memoranda. By Thomas Downie. Strongly 
bound in leather, 396 pp., price Qj. 

" A most useful set of tables, and will supply a want, for nothing like them before 
existed." — Building News, Dec. 8, 1876. 

" We have tested the calculations at random and found them correct" — Colliery 
Guardian^ Dec. i, 1876. 

" Will save the possessor the trouble of making numerous intricate calculations. 
Although specially adapted to the iron and metal trades, the tables contained in this 
handy^ little companion will be found useful in every other business in which mer- 
chandise is bought and sold by weight." — Railway News^ Dec 9, 1876. 

Sanitary Work. 

SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Comprising : — i. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage ; 3. Water 
Supply. A useful book for Members of Local Boards and Rural 
Sanitary Authorities, Health Officers, Engineers, Surveyors, 
Builders, and Contractors. By Charles Slagg, Assoc. Inst C.E. 
Crown Svo. cloth, price 5x. \Just pMished. 

** Mr. Slagg has brought together much valuable information, and has a happy 
Uicidit^ of expression ; and he has been industrious in collecting data." — Atkemntm. 

"This is a very useful book, and may be safely recommended The author, 

Mr. Charles Slagg, has had practical experience in the works of which he treats. 
There is a great deal of work required to be done in the smaller towns and villages, 
and this little volume will help those who are willing to do it." — Builder. 

Steam Engine. 

STEAM AND THE STEAM ENGINE, Stationary and Port- 
able, an Elementary Treatise on. Being an Extension of Mr. 
John Sewell's Treatise on Steam. By D. Kinnear Clark, 
C.E., M.I.C.E., Author of "Railway Locomotives," &c With 
Illustrations. i2mo, cloth, 41. 
"Every essential part of die subject it treated of competently, and in a popular 
•tyle." — Iron. 
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Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 

with Practical Remarks on Iron Construction. By F. W. Sheilds, 

M. Inst C.E. Second Edition, with 5 plates. Royal 8vo, 5^. cloth. 

Contents. — Introductory Remarks ; Beams Loaded at Centre ; Beams Loaded at 
unequal distances between supports ; Beams uniformly Loaded ; Girders vath triangu- 
lar bracing Loaded at centre ; Ditto, Loaded at unequal distances betwe ^n supports ; 
Ditto, ui^ormly Loaded ; Calbulation of the Strains on Girders witi triangular 
Basings ; Cantilevers ; Continuous Girders ; Lattice Girders ; Girders with Vertical 
Struts and Diagonal Ties ; Calculation of the Strains on Ditto ; Bow and String 
Girders ; Girders of a form not belonging to any regular figure ; Plate Girders ; Ap- 
portionments of Material to Strain ; Comparison of different Girders ; Proportion of 
Length to Depth of Girders ; Character of the Work ; Iron Roofs. 

Construction of Iron BeamSy Pillars^ &c. 

IRON AND HEAT, Exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Bridge Girders, and the 

Action of Heat in the Smelting Furnace. By James Armour, 

C.E. Woodcuts, i2mo, cloth boards, 3J. 6d. ; cloth limp, 2s, 6d, 

^ " A very useful and thoroughly practical little volume, in every way deserving of 
nrculation amongst working men." — Mining' yournal, 

** No ironworker who wishes to acquaint himself with the principles of his own 
trade can afford to be without it.*'^>SoutA Durham Mercury. 

Power in Motion, 

POWER IN MOTION : Horse Power, Motion, Toothed Wheel 

Gearing, Long and Short Driving Bands, Angular Forces, &c. 

By James Armour, C.E. With 73 Diagrams. i2mo, cloth 

boards, 3^. 6</. 

" Numerous illustrations enable the author to convey his meanine as ejcplicitly as 
it is perhaps possible to be conveyed. The value of the theoretic and practical km>w- 
ledge imparted cannot well be over estimated." — Newcastle Weekly Chronicle. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
Assay, and Analyses of Iron Ores, Processes of Manufacture of 
Iron and Steel, &c. By H. Bauerman, F.G.S., Associate of the 
Royal School of Mines. With numerous Illustrations. Fourth 
Edition, revised and much enlarged. i2mo, cloth boards, 5^. dd. 

** Carefully written, it has the merit of brevity and conciseness, as to less important 
points, while all material matters are very fully and thoroughly entered into." — 
Standard. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems in Geodesy 
and Practical Astronomy, and Formulae and Tables for Facilitating 
their Calculation. By Lieut-General Frome, R.E., late In- 
spector-General of Fortifications, &c. Fourth Edition, Enlarged, 
thoroughly Revised, and partly Re-written. By Captain Charles 
Warren, R.E., F.G.S. With 19 Plates and 115 Woodcuts, 
royal Svo, price i6j. cloth. 
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Practical Tunnelling, 

PRACTICAL TUNNELLING : Explaining in detail the Setting 
out of the Works, Shaft-sinking and Heading-Driving, Ranging 
the Lines and Levelling under Ground, Sub- Excavating, Timbering, 
and the Construction of the Brickwork of Tunnels with the amount 
of labour required for, and the Cost of, the various portions of the 
work. By Frederick Walter Simms, M. Inst., C.E., author 
of "A Treatise on Levelling." Third Edition, Revised and Ex- 
tended, with additional chapters illustrating the Recent Practice of 
Tunnelling as exemplified by the St, Gothard, Mont Cenis, and 
other modem works, by D. Kinnear Clark, M. Inst., C.E^ 
Imp. 8vo, cloth, with 21 Folding Plates and numerous Wood 
Engravings, price 30J. \yust published, 

" It is the only practical treatise on the great art of tunnelling. Mr. Clark's work 
brings the exigencies of tunnel enterprise up to our own time. The great length of 
modem tunnels has led to a new difficulty in the art, which the last generation was 
ignorant of, namely, the difficulty of ventilation. In Mr. Clark's supplement we find 
this branch of the subject has been fully considered. Mr. Clark's additional chapters 
on the Mont Cenis and St. Gothard Tunnels contain minute and valuable experiences 
and data relating to the method of excavation by. compressed air, the heading 
operations, rock-boring machinefy, process of enlargement, ventilation in course of 
construction by compressed air, labour and cost, &c." — Building News, Dec. 8, 1876. 

** The estimation in which Mr. Simms* book on tunnelling has been held for over 
thirty years cannot be more truly expressed than in the words of the late Professor 
Ranicine : — ' The best source of information on the subject of tunnels is Mr. F. W. 
Simms' work on " Practical Tunnelling." ' — The Architect , Dec. 9, 1876. 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telpord*s Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E. Sixth Edition, very carefully revised, with 
the addition of Mr. Law's Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of Laying 
out Circular Curves. With 7 Plates and numerous Woodcuts. 8vo, 
&. 6d, cloth. %* Trautwine on Curves, separate, price 5^. 

"One of the most important text-books for the general surveyor, and there is 
scarcely a question connected with levelling for which a solution would be sought but 
that would be satisfactorily answered by consulting the volume. "—-AfmtVt^ yournal. 

" The text-book on levelling in most of our engineering schools and c(^leg^."— 
Engineer. 

The High-Pressure Steam Engine. 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Plan, Mccklenberg. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst. C.E., &c. &c With 28 fine Plates, 
8vo, i6j>. 6</. cloth. 

"A work like this, which goes thoroughly into the examinaticm of the high-pressure 
engine, the boiler, and its appendages, &c., is exceedingly useful, and deserves a place 
ia every scientific library, "---o/amw Shipping ChrtmicU. 
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Hydraulics. • 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULiE 
for finding the Discharge ot Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. With New Formulae, Tables, and General 
Information on Rain-fall, Catchment- Basins, Drainage, Sewerage, 
Water Supply for Towns and Mill Power. By John Neville, 
Civil Engineer, M.R.I.A, Third Edition, carefully revised, with 
considerable Additions. Numerous Illustrations. Cr. 8vo, 14J, cloth. 

** Undoubtedly an exceedingly useful and elaborate compilation." — Iron. 

*' Will prove alike valuable to students and engineers in practice ; its study will 
prevent the annoyance of avoidable failures, and assist them to select the readiest 
means of successfully carrying out any given work connected with hydraulic en- 
gineering." — Mining Journal, 

Strength of Cast Iron^ &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS. By the late Thomas Tredgold, Mem. 
Inst C.E., Author of ** Elementary Principles of Carpentry," &c. 
Fifth Edition, Edited by Eaton Hodgkinson, F.R.S. ; to 
which are added EXPERIMENTAL RESEARCHES on the 
STRENGTH and OTHER PROPERTIES of CAST IRON. 
By the Editor. The whole Illustrated with 9 Engravings and 
numerous Woodcuts. 8vo, izr. cloth. 

%* Hodgkinson's Experimental Researches ok the 
Strength and Other Properties of Cast Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price or. doth. 

Steam Boilers. 

A TREATISE ON STEAM BOILERS : their Strength, Con- 
struction, and Economical Working. By Robert Wilson, late 
Inspector for the Manchester Steam Users' Association for the 
Prevention of Steam Boiler Explosions, and for the Attainment of 
Economy in the Application of Steam. Fourth Edition. i2mo, 
cloth boards, 328 pages, price 6i. 

" We regard Mr. Wilson's treatise as the best work on boilers which has come 
under our notice, and we consider that all boiler makers and boiler owners should 
give it a place in their libraries." — Engineering. 

" The best treatise that has ever been published on steam boilers." — Engineer. 

** A valuable contribution to the subject of steam boiler literature. ..... The 

book is full of hints which the proprietor of a steam boiler would find it to his advan- 
tage to know." — Iron and Coal Trades Review. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and. MULTIPLES 
for setting out Curves from 5 to 200 Radius. By Alexander 
Beazeley, M. Inst. C.E. Printed on 48 Cards, and sold in a 
cloth box, waistcoat-pocket size, price 3^. 6d, 

** Each table is printed on a small card, which, being placed on the theodolite, leaves 
the hands free to manipulate the instrument — no small advantage as regards the rapidity 
of work. They are clearly printed, and compactly fitted into a small case for the 
pocket — an arrangement tliat will reconimend them to all practical men." — Engineer. 

** Very handy : a man may know that all his day's work must fall on two of these 
cards, which he puts into his own card-case, and lei»res th« rest behind." — AtAen^um, 
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Earthwork. 

EARTHWORK TABLES, showing the Contents in Cubic Yards 
of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet By Josefh Broadbent, C.E., and Francis 
Campin, C.E. Cr. 8vo, oblong, ^s, cloth. 

*' Creditable to both the authors and the publishers. . . . The way in which 
accuracy w attained, by a simple division of each cross section into three elements, 
two of which are constant and one variable, is ingenious." — Athenatutn. 

"Likely to be of corsiderable service to engineers." — Building News. 

** Cannot fail to come into general use." — Mining journal. 

*' These tables, which are clearly printed and easily arranged for reference, will be 
found to facilitate the accurate determination of the quantities of earthwork in making 
out estimates. ' — English Mechanic. 

Surveying (Land and Marine), 

LAND AND MARINE SURVEYING, in Reference to the 
Preparation of Plans for Roads and Railways, Canals, Rivers, 
Towns* Water Supplies, Docks and Harboui* j with Description 
and Use of Surveying Instruments. By W. Davis Haskoli^ C.E., 
Author of ** The Engineer's Field Book," " Examples of Bridge 
and Viaduct Construction," &c. Demy 8vo, price \2s, 6d. cloth, 
with 14 folding Plates, and numerous Woodcuts. 

*' A most useful and well arranged book for the aid of a stqdent . . . . ^ We 
can strongly recommend it as a carefully- written and valuable text-book." — Builder. 

*' Mr. Haskoll has knowledge and experience, and can so g^ve expression to it as 
to make any matter on which he writes, clear to the youngest pupil in a surveyor's 
office." — Colliery Guardian. 

'* A volume which cannot fail to prove of the utmost practical utility It 

is one which may be safely recommended to all students who aspire to become clean 
and expert surveyors.*' — Mining Journal. 

Engineering Fieldwork, 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Survejring and Levelling. Second Edition, revised, with consider- 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C.E. Numerous folding Plates. Demy Svo, 2 
vols, in one, cloth boards, i/. is. (published at 2/. 4J.) 

Minings Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properties: to which is appended M. THOMAN'S (of 
the Credit Mobilier, Paris) TREATISE on COMPOUND IN- 
TEREST and ANNUITIES, with LOGARITHMIC TABLES. 
By William Lintern, Mining and Civil Engineer. i2mo, 
strongly bound in cloth boards, with four Plates of Diagrams, 
Plans, &c., price lOf. (>d. 

"Contains much valuable information given in a small compass, and which, as far 
, . «As we have tested it, is thoroughly trustworthy. '* — Iron and Coal Trades Revieun 
*' The matter, arrangement, and illustration of this work are all excellent, and make 
it one of the best of its )6xid."'-^tandard. 
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Fire Engineering, 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engines, their Construction, Use, and Manage- 
ment ; Remarks on Fire- Proof Buildings, and the Preservation of 
Life from Fire ; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hsnts on Fire Brigades, &c., &c. 
By Charles F. T. YoxjnGj C.E. With numerous Illustrations, 
handsomely -printed, 544 pp., dettiySvo, price i/. 4f. cloth. 

" We can most heartily commend this book. . . . , It is itally the only Eng^Iish 
work we now have upon the subject." — Engineering. 

* We strongly recommend the book to the notice of all who are in any way in- 
terested in fires, fire-engines, or fire-brigades.'' — Mechanic^ Magazine, 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, &c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Text. 
i2mo. Wi^ an Atlas of Plates, containing ^35 Illustrations. 4to. 
Together, price ^. cloth boards. 

*' Students in the Science of Mining, and not only they, but subordinate officials in 
mines, and even Overmen, Captains, Managers, and viewers may gain practical 
knowledge and useful hints by the study of Mr. Morgans' Manu^." — Colliery 
Guardian. 

"A very valuable work, which will tend materially to improve our mining litera- 
ture.** — Mining Joumai. 

Gas and Gasworks. 

A TREATISE on GASWORKS and the PRACTICE (rf 
MANUFACTURING and DISTRIBUTING COAL GAS. 
By Samuel Hughes, C.E. Fourth Edition, revised by W. 
Richards, C.E. With 68 Woodcuts, bound in cloth boards, 
i2mo, price 4;. 

Waterworks for Cities and ToTvns. 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 

with a Description of the Principal Geological Formations of 

England as influencing Supplies of Water. By Samuel Hughes, 

F.G.S., Civil Engineer. New and enlarged edition, i2mo, doth 

boards, with numerous Illustrations, price $s. 

** One of the most convenient, and at the same time reliable works on a subject, 
the vital importance of which cannot be over-estimated." — Bra4ford Observer. 

Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Wabington W. Smyth, M.A., F.R.S., &c.. Chief Inspector 
of the Mines of the Crown and of the Duchy of Cornwall. New 
edition, revised and corrected. i2mo, cloth boards, with nume- 
rous Illustrations, price 4^. 6(/. , 

" Every portion of the volume appears to have been prepared with much care, and 
as an outime is given of every known coal-field in this and other countries, as well as 
of the two principal methods of working, the book will doubtless interest a very 
large number of readers." — Mining y<ntmal. 

"Certainly experimental skill and rule-of-thumb practice would be greatly en- 
riched by the addition of the theoretical knowledge and scientific information which 
Mr. Warington Smyth communicates in combination with the results • of his own ex- 
perience and personal research." — Colliery Guardian. 
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Field' Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, Civil 
Engineer. Third Edition, much enlarged, consisting of a Series 
of Tables, with Rules, Explanations of Systems, and Use of Theo- 
dolite for Traverse Surveyii^ and Plotting the Work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Castmg out and Reducing Levels to Datum, 
and Plotting Sections in the ordinary manner; Setting out Curves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readings of the Instrument; Setting out Curves 
without Theodolite on the System of Tangential Angles by Sets of 
Tangents and Offsets ; and Earthwork Tables to 80 feet deep, cal- 
culated for every 6 inches in depth* With numerous wood-cuts, 
i2mo, price I2j. doth. 

'* A very useful work for the practical engineer and surveyor. Every person 
engaeed in engineering ^eld operations will estimate the importance of such a work 
and ue cmount of raluable time which will be saved by reference to a set of reliable 
tables prepared with the accuracy and fulness of those given in this volume."— i?a(/- 
way Newt, 

" The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute will make it useful for many other purposes, the 
genuinp traverse tables existmg all the same." — Athtfueum, 

'* The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profession.'^Armii«^ 

" We strongly recommend Mr. Haskoll's ' Field Book' to all classes of surveyors." 
^-Colliery Guardian, 

" We know of no better field-book of reference or collection of tables than Mr. 
Haskoll's."— .(4 rtizan. 

Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
numerous Diagrams. i8mo, 2j. 6</. cloth. 

*' As a really handy book for reference, we know of no work equal to it ; and the 
railway engineers and others employed in the measurement and calculation of earth 
woiic will find a great amount of practical information very admirably arranged, and 
availaUe for general or rough estimates, as well as for the more exact calculations 
required in the engineers' contractor's offices."— ^r/tsan. 

Harbours. 

THE DESIGN and CONSTRUCTION of HARBOURS: A 
Treatise on Maritime Engineering. By Thomas Stevenson, 
F.R.S.E., F.G.S., M.I.C.E. Second Edition, containing many 
additional subjects, and otherwise generally extended and revised. 
With 20 Plates and numerous Cuts. Small 4to, 15J. cloth. 

Mathematical and Drawing Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMEI^TTS employed by the Engineer, 
Architect, and Surveyor. By Frederick W. Simms, M. Inst. 
C.E., Author of ** Practical Tunnelling," &c. Third Edition, with 
numerous Cuts. l2mo, price 3^. dd, doth. 
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Bridge Construction in Masonry^ Timber ^ & Iron, 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 

TION OF MASONRY, TIMBER, AND IRON ; consisting of 

46 Plates from the Contract Drawings or Admeasurement of sdect 

Works. By W. Davis Haskoll, C.E. Second Edition, witJi 

the addition of 554 Estimates, and the Practice of Setting out Works, 

illustrated with 6 pages of Diagramst Imp. 4to, price 2/. I2J. 6^ 

half-morocco. 

" One of the very few works extant descending to the level of ordinary routine, and 

treating on the common every-day practice of the railway engineer. ... A work of 

the present nature l|y a man of Mr. HaskoU's experience, must prove invaluable t* 

hundreds. The tables of estimates appended to this edition will considerably enhance 

its y9lat."'—En£ifteerinz. 

MathematicallnstrumentSy their Constrtcction^ &c. 

MATHEMATICAL INSTRUMENTS : their CONSTRUC- 
TION, ADJUSTMENT, TESTING, AND USE; comprismg 
Drawing, Measuring, Optical, Surveying, and Astronomical Instru- 
ments. Bv J. F. Heather, M.A., Author of ** Practical Plane 
Geometry," "Descriptive Geometry," &c Enlarged Edition, for 
the most part entirely rewritten. With numerous Wood-cuts. 
l2mo, doth boards, price $s. 

Drawing for Engineers^ &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By John Maxton, Instructor in Engineering 

Drawing, Royal Naval College, Greenwich, formerly of R. S. N. A., 

South Kensington. Third Edition, carefully revised. With upwards ' 

of 300 Plates and Diagrams. i2mo, cloth, strongly bound, 4J. 6d, 

" £ven accomplished draughtsmen will find in it much that will be of u^ to them. 
A copy of it should be kept for reference in every drawing ofhce.'*— Engineering, 
** Indispensable for teachers of engineering dxvtnxig."-^Meckanics* Magaxifu, 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John Hart. Third Edition, with 
Plates. Imperial 8vo, price &r. cloth. 

Oblique Bridges, 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large folding Plates. By Geo. Watson 
Buck, M. Inst. C.K Second Edition, corrected by W. H. 
Barlow, M. Inst. C.E. Imperial 8vo, 12s. cloth. 

"The standard text-book for all engineers regarding skew arches, b Mr. Buck's 
treatise, and it would be impossible to consult a better." — Engineer, 

Pocket- Book for Marine Engineers, 

A POCKET BOOK FOR MARINE ENGINEERS. Con- 
talning useful Rules and Formulae in a compact form. By Frank 
Proctor, A. I.N. A. Second Edition, revised and enlarged. 
Royal 32mo, leather, gilt edges, with strap, price 4J. 

"We recommend it to our readers as going far to supply a long-felt want."— 
Naval Science. 

** A most useful companion to all marine engineers." — United Service Gazette. . 

*' Scarcely anything required by a naval engineer appears to have been for- 
gotten.— /rvw. 
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Grantham s Iron Skip-Buildings enlarged. 

ON IRON SHIP-BUILDING; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Hates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp^ also considerably enlarged* 
By John Grantham, M. Inst. C.E., &c. Price 2/. 2j. complete. 

" A thonraghly |»raictica] work, and ereiy question of the many in relation to iron 
shipping which aidmit of diversity of opinion, or have various and conflicting per^bnal 
interests attsu:hed to them, is treated with sober and impartial wisdom and go<xl senfle^ 
. . . . As good a volume for the instruction of the pupil or student of iron naval 
architecture as can be found in any language." — Practical Mechanics* yottmal. 

**A very elaborate work. . . . It forms a most valuable addition to the history 
of iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose qualifications have been repeatedly recognised, 
will recommend it as one of practical utility to all interested in shipbuilding;"— ^rxAcy 
Ofui Nav^ Gazette. 

*' Mr. Grantham's work is of great interest. ... It is also valuable as a record 
of the prc^iTess of iron shipbuiIding^ ... It will, we are confidtot, command an 
extensive circulation among shipbuilders in general. . . . By order of the Bqatrd 
of Admiralty, the work will form the text-book on which the examination in iron ship* 
building of candidates for promotion in the dockyards will be- mainly based. "— 
Bngineering^. 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHAEOLOGY, the FINE ARTS, &c. By John Weale. 
Fifth Edition, revised and corrected by Robert Hunt, F.R.S., 
Keeper of Mining Records, Editor of " Ure*s Dictionary of Arts^** 
&c. i2mo, cloth boards, price 6x. 

" A book for the enlightenment of those whose memory is treacherous or education 
deficient in matters scientific and industrial. The additions made of modem disco* 
veries and knowledge are extensive. The result is 570 pages of concentrated essence 
of elementary knowledge, admirably and systematically arranged, and presented in 
neat and handy form." — Iron. 

** The best small technological dictionary' in the language." — Architect. 

** A comprehensive and accurate compendium. Author, editor, and publishers de- 
.serve high commendations for producing such a useful work. We can warmly recom- 
mend such a dictionary as a standard work of reference to our subscribers. Every 
ironmonger should procure it — no engineer should be without it — builders and archi-* 
tects must admire it — metallurgists and archaeologists would profit by it." — Iron" 
iKon^r, 

" rhe absolute accuracy of a work of this character can only be judged of af):er 
extensive consultation, and from our examination it appears verycorrect and very 
complete." — Mining yourrial. i 

" ITiere is no need now to speak of the excellence of this work ; it received the ap* 
proval of the community long ago. Edited now by Mr. Robert Hunt, and published 
in a cheap, handy form, it will be of the utmost service as a book of reference scarcely 
to be exceeded in \alut.'*'^Scotsman. 

Steam. 

THE SAFE USE OF STEAM : containing Rules for Unpro- 
fessional Steam Users. By an Engineer. Third Edition. i2mo» 
Sewed, 6d. 

N. B. — This little work should be in the hands of every person 

having to deal with a Steam Engine of any kind. 

*' If steam-users would but learn this little book by heart, and then hand it to 
their stokers to do the same, and see that the latter do it, boiler explosions would 
become sensations by their rarity." — English Mechanic. 
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ARCHITECTURE, &c. 

» 

Constrtietion. 

THE SCIENCE of BUILDING : An Elementary Treal;ise on 

the Principles of Construction. By E. Wyndham Tarn, M.A., 

Architect. With 47 Wood Eng^ravings. Demy 8vo. 8j. dd. cloth. 

** A very valuable book, which we strongly recommend to all students." — Builder. 
** No architectural student should be without this hand-book." — A rchitect. 
"An able digest of information which is only to be found scattered through various 
works.** — Engineering. 

Beaton s Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenters* 
and Joiners* work, priced according to the present value of 'material 
and labour. By A. C. Beaton, Author of * Quantities and 
Measurements.' 33 Woodcuts. Leather. Waistcoat-pocket size. 2J. 

Beaton s Builders^ and Surveyors Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Technical Directions for Measuring Work in 
all the Building Trades, &c., &c. By A. C. Beaton,. AiUhor of 
'Quantities and Measurements.* With 19 Woiodcuts. Leather; 
Waistcoat-pocket size. 2j. 

Villa Architecture, 

A HANDY BOOK of VILLA ARCHITECTURE; being a 

Series of Designs for Villa Residences in various Styles. With 

Detailed Specifications and Estimates. By C. Wi<?kes, Architect, 

Author of " The Spires and Towers of the Mediaeval Churches of 

England," &c. First Series, consisting of 30 Plates ; Second 

Series, 31 Plates. Complete in i vol. 4to, price 2/. ioj. half 

morocco. Either Series separate, price i/. Is. each, half morocco. 

** The whole of the designs bear evidence of their being the work of an artistic 
architect, and they will prove very valuable and suggestive to architects, students, acd 
amateurs." — Building News. 

House Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual of. With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood Engravings. 
By Ellis A. Davidson, Author of ' Building Construction,' &c. 
Second Edition, carefully revised. i2mo, 6s. cloth boards. 

** Many persons in the trade may profit by a study of the chapters on the * Princi- ■ 
Pies of Decorative Art,' and of what we may call the 'lessons', on drawing suitable 
for ^ign painters, writers, and decorators. These chapters will be of considerable 
value to the painter's apprentices, while his journeymen will certainly be interested if 
not benefited by their perusal. The book is freely illustrated, and has some coloured 
plates of woods and marbles. It contains a mass of information of use to the amateur 
and of value to the practical mzxi"— Eftgl is k Mecltanic. 

" Deals with the practice of painting in all its parts, from the grinding of colours 
to^ varnishing and gilding." — Architect. 

*' Carefully and lucidly written, and entirely reliable." — Builders^ Weekly Re- 
porter. 
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A Book on Building, 

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL. 

By Sir Edmund Beckett, Bart., LL.D., Q.C.„ F.R.A.S., 

Author of "Clocks and Watches and Bells," &c Crown 8vo, 

cloth, with Illustrations, price *js. 6d. 

*' A book which is always amusing and nearly always instructive. Sir E. Beckett 

will be read for the raciness of his style. We are able very cordially to recommend 

all persons to read it for themselves. The style throughout is in the highest degree 

condensed and epigrammatic."— 7'imef. Dec. 8, 1876. 

" We commend the book to the thoughtful consideration of all who are interested 
in the building art" — Builder^ Dec. 2, 1876. 

''There is hardl]^ a subject connected with either building or repairing on which 
sensible and practical directions will not be found, the use of which is probably 
destined to prevent many an annoyance, disappointment, and unnecessary expense. ' 
— Daily Newsy Nov. 38, 1876. 

Architecture^ Ancient and Modern. 

RUDIMENTARY ARCHITECTURE, Ancient and Modem. 
Consisting of VITRUVIUS, translated by Joseph Gwilt, 
F.S.A., &c., with 23 fine copper plates; GRECIAN Archi- 
tecture, by the Earl of Aberdeen ; the ORDERS of 
Architecture, by W. H. Leeds, Esq. ; The STYLES of Archi- 
tecture of Various Countries, by T. Talbot Bury; The 
PRINCIPLES of DESIGN in Architecture, by E. L. Garbett. 
In oneToIume, half-bound (pp. 1,100), copiously illustrated, 12s, 
%• Sold separately, in two vols,, as follows — 

ANCIENT ARCHITECTURE. Containing Gwilt's Vitravius, 
and Aberdeen's Grecian Architecture. Price Zs. half -bound. 

N. B. ~ This is the only edition of VITRUVIUS procurable at a 
moderate price. 

MODERN ARCHITECTURE. Containing the Orders, by Leeds ; 
The Styles^ by Bury ; and Design, by Garbett 6x. half-bound. 

The Young Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of " The Palace of Architecture," &c &c. 
New Edition, revised and enlarged. By G. HusKissoN GuiL- 
LAUME, Architect. Numerous illustrations. i2mo, cloth boards, 4s, 
** Will be found an acquisition to pupils, and a copy ought to be considered as 
necessary a purchase as a dox of instruments." — Architect. 

" ConUins a large amount of information, which young architects will do well to 
SMquire. if they wish to succeed in the everyday work of their profession.— £»e^^A 
Mechanic. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a '* Rudimentary Treatise on Per- 
spective for Beginners.'' With 14 Plates, 4to, Is. 6d. boards. 

Builders and C&ntractors Price Book. 

LOCKWOOD & CO.'S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK for 1S77, containing the latest prices of all kinds 
of Builders'- Materials and Labour, and of all Trades connected 
with Building, &c., &c. The whole revised and edited by 
Francis T. W. Miller, Architect and Surveyor, Fcap. 8vo, 
strongly half-bound, price \s. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions^ 
lUustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. Preceded by a Preliminary Essay, and 
Skeletons of Specifications and Contracts, &c., &c. By Professor 
Thomas L. Donaldson, M.I.B.A. With A Review of the 
Law of Contracts. By W. Cunningham Glen, of the 

Middle Temple. With 33 Lithographic Plates, 2 vols., 8vo, 2/. 2J. 

" In these two volumes of z,zoo pages (together), forty-four specifications of executed 

works are given, including the specifications for parts of the new Houses of Parliament, 

by Sir Charles Barry, and for the new Royal Exchange, by Mr. Tite, M.P. 

Donaldson's Handbook of Specifications must be bought by all architects." — Builder^ 

Taylor and Cresys Rome. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L. Taylor, Esq., F.S.A., and Edwabd Cresy, Esq. 
New Edition, thoroughly revised, and supplemented under the 
editorial care of the Rev. Alexander Taylor, M.A. (son of 
the' late G. L. Taylor, Esq.), Chaplain of Gray's Inn. This is 
the only book which gives on a large scale, and with the precision 
of architectural measurement, the principal Monuments of Ancient 
Rome in plan, elevation, and detaiL Large folio, with 130 Plates, 
half-bound, price 3/. 3^. 
*^j* Originally published in two volumes, folio, at 18/. I&r. 

Specifi4:ations for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 

A Guide to the Architect, Engineer, Surveyor, and Builder ; with 

an Essay on the Structure and Science of Modem Buildings. By 

Frederick Rogers, Architect. With numerous Illustrations. 

Demy 8vo, price 15J., cloth. (Published at i/. lOr.) 

\* A Tolumeof specifications of a practical character being greatly required, and the 

old standard work of Alfred Bartholomew being out of print, the author^ on the basis 

of that work, has produced the above. He has also inserted specifications of works 

that have been erected in his own practice. 

The House-Owner^ s Estimator. 

THE HOUSE-OWNER'S ESTIMATOR ; or, What wiU it 
Cost to Build, Alter, or Repair? A Price-Book adapted to the 
Use of Unprofessional People as well as for the Architectural 
Surveyor and Builder. By the late James D. Simon, A. R. I. B. A. 
Edited and Revised by Francis T. W. Miller, Surveyor. With 
numerous Illustrations. Second Edition, with the prices carefully 
revised to 1875. Crown 8vo, cloth, price 3^. ^, 

** In two vears it will repay its cost a hundred times over." — Field. 

*' A very handy ^ook for those who want to know what a house will cost to build* 
alter, or repair.'* — English Mechanic. 

** Especially valuable to non-profeteional readers. — Mining youmal. 

Cottages f VillaSy and Country Houses. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES ; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Per- 
spective Views ; with approximate Estimates of the Cost of each. 
In 4to, with 67 plates, price i/. is, cloth. 
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CARPENTRY, TIMBER, MECHANICS. 

* 

TredgolfTs Carpentry, new and cheaper Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Construction of Floors, Arches, 
Bridges, Roofs, U niting Iron and S tone with Timber, &c To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materials, &c. By Thomas Tredgold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (l i of which now first appear 
in this edition), Portrait of the Author, and several Woodcuts. In 
I vol., 4to, published at 2/. 2j., reduced to i/. 5^-., doth. 
" ' TredgoliPft Carpentry' ought to be in every architect's and every builder^s 
Ubrary, and those who do not already possess it ought to avail thfemselves of the new 
issue. — Butlder. 

"A work whose monumental exceDence must commend it wherever skilful car- 
pentry is concerned. The Author's principles are rather confirmed than impaired by 
time, and, as now presented, combine the surest base with the most interesting display 
of progressive science. The additional plates are of great intrinsic value."— .^wiZofcn^ 

Grandys Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE. By Richard E. 

Grandy. Comprising : — ^An Analysis of Deal Standards, Home 

and Foreign, with comparative Values and Tabular Arrangements 

for Fixing Nett Landed Cost on Baltic and North American Deals, 

including) all intermediate Expenses, Freight, Insurance, &c., &c. ; 

together with Copious Information for the Retailer and Builder. 

Second Edition. Carefully revised and corrected. i2mo, price 

3j. 6<^. cloth. 

" Everything it pretends to be : built up gradually, it leads one from a forest to a 

treenail, and throws in, as a makeweight, a host of material concerning bricks, columns, 

cisterns, &c. — all that the class to whom it appeals requires." — English Mechanic. 

** The only difficulty we have is as to what is not in its pages. What we have tested 
of the contents, taken at random^ is invariably correct." — Illustrated Buildef*s journal. 

Tables for Packing-Case Makers, 

PACKING-CASE TABLES ; showing the number of Superficial 
Feet in Boxes or Packing- Cases, from six inches square and 
upwards. Compiled by William Richardson, Accountant. 
Oblong 4to, cloth, price 3^, td. 
"Will save much labour and calculation to packing-case makers and those who use 
packing-cases.'/ — Grocer, " Invaluable labour-saving tables." — Ironmonger. 

Nicholson* s Carpenters Guide, 

THE CARPENTER'S NEW GUIDE ; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentiy. Founded on the 
late Peter Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., together with Practical Rules on 
Drawing, by George Pyne. With 74 Plates, 4to, i/. is. cloth. 
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Dowsing s Timber Merchant's Companion: 

TH£ TIMBER MERC^HANTS AND BUILDER'S COM- 
PANION' ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes^ from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Petersburg Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet ; the proportionate Value of Deals and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertaining the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant. Third Edition, Revised and Corrected. Crown 
8vb, 3J. cloth, 
"Everything is as concise -and clear as it can possibly be made. There can be nc 
doubt that every timber merchant and builder ought to possess it" — Hull Advertiser, 

Timber Freight Book, 

THE TIMBER IMPORTERS* AND SHIPOWNERS* 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Shij»§, Shipbrokers, 
Builders, and all Dealers in Wood whatsoever. By William 
Richardson, Timber Broker. Crown 8vo, cloth, price 6j. 

HortofCs Measurer, 

THE COMPLETE MEASURER; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, 
Octagonal-sided, Round Timber and Stone, and Standing Timber. 
With just allowances for the bark in the respective species of 
trees, and proper deductions for the waste in hewing the trees, 
&c. ; also a Table showing the solidity of hewn or eight-sided 
timber, or of any octagonal-sided column. Compiled for the 
accommodation of Timber-growers, Merchants, and Surveyors, 
Stonemasons, Architects, and others. By Richard Horton. 
Third edition, with considerable and valuable additions, i2mo, 
strongly bound in leather, 5J-. 
"Not only are the best methods of measurement shown, and in some instances 
illustrated by means of woodcuts, but the erroneous systems pursued by dishonest 
dealers are fully exposed The work must be considered to be a valuable addi- 
tion to every gardener's library. — Garden. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calculated from i to 200 inches in length, 
by I to 108 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Merchants, Builders, &c. By James HaW- 
KiNGS. • Fcp. 3J". 6^. cloth. 

Practical Timber Merchant, 

THE PRACTICAL TIMBER MERCHANT, being a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the 
Timber Trade, Marks of Wood, Essay on the -Strength of Timber, 
Remarks on the Growth of Timber, &c. Bv W. Richardson. 
Fcap. 8vo, 3J. dd.^ cloth. yjust published. 
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The Mechanics Workshop Companion, 

THE OPERATIVE MECHANI(?S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT. By William Templeton. Twelfth 
Edition, with Mechanical Tables for Operative Smiths, Millwrights, 
Engineers, &c. ; and an Extensive Table of Powers and Roots, 
&c., &c. II Plates. i2mo, 5^. bound. 
" As a text-book of reference, in which mechanical and commercial demands are 
judiciously met, Templxton's Companion stands unrivalled." — Mechanic^ Magttzint, 
** Admirably adapted to the wants of a very larg^e class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rise in life to this Utde work." — Building News, 

Engineers Assistant. 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a CoUection of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by William Templeton. 5th Edition. i8mo, 2j. 6d. 
doth. 

*' So much varied information compressed into so small a space, and published at a 
price which places it within the reach of the humblest mechanic, cannot fail to com- 
mand the sale which it deserves. With the utmost confidence we commend this book 
to the attention of our readers. — Mechanics* Magazine. 

"A more suitable present to an apprentice to any of the mechanical trades could not 
possibly be made.'— j9wf2i/M^ News, 

Designing Measuring, and Valuing. 

THE STUDENT'S GUIDE to the PRACTICE of MEA- 
SURING, and VALUING ARTIFICERS' WORKS ; containing 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and useful Tables for facilitating Calculations and Measure- 
ments. By E. Wyndham Tarn, M.A., 8vo, lar. td, cloth. 

" We have failed to discover anything connected with the building trade, from ex- 
cavating foundations to bell-hanging, that is not fully treated upon. — The Artizan. 

" Altogether the book is one which well fulfils the promise of its tide-pag[e, and we 
can thoroughly recommend it to the class for whose use it has been compiled. Mr. 
Tarn's additions and revisions have much increased the usefulness of the work, and 
have especially augmented its value to students." — Engineering. 

Plumbing. 

PLUMBING ; a text-book to the practice of the art or craft of the 
plumber. With supplementary chapters upon house-drainage, em- 
bodying the latest improvements. By William Paton Buchan, 
Sanitary Engineer. i2mo. cloth, with about 300 illustrations. 
Price 3f. 6d. Just published. 
"There is no other manual in existence of the plumber's art ; and the volume will 
be welcomed as the work of a practical master of his trade." — I^ublic Health. 

** The chapters on house-drainage may be usefully consulted, not only by plumbers, 
but also by engineers and all engaged or interested in house-building. ' — Iron. 

** A book containing a large amount of practical information, put together in a very 
intelligent manner, by one who is well qualified for the task." — City Press. 
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MATHEMATICS, &c. 

Gregory's Practical Mathematics, 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
Pure Mathematics — comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Mathematics — comprising Mechanics in general. 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL.D., F.R.A.S. Enlarged by Henry Law, C.E. 4th Edition, 
- carefully revised and corrected by J. R. Young, formerly Profes- 
sor of Mathematics, Belfast College; Author of **A Course of 
Mathematics," &c With 13 Plates. Medium 8vo, i/. \s, doth. 

" As a standard work on mathematics it has not been excelled.^ — Artizan, 
** The engineer or architect will here find ready to his hand, rules for solving nearly 
every mathematical difficulty that may arise in his practice. The rules are in all cases 
explained by means of examples, in which every step of the process is clearly worked 

** One of the most serviceable books to the practical mechanics of the country. 

Ifa the edition just brought out, the work has again been revised by 

Professor Young. He has modernised the notation throughout, introduced a few 
paragraphs here and there, and corrected the numerous typographical errors which 
have escaped the eyes of the former Editor. The book is now as complete as it is 
possible to make it. It is an instructive book for the student, and a Text- 
book for him who having once mastered the subjects it treats of, needs occasionally to 
cefiresh his memory upon them.** — Building News, 

The Metric System. 

A SERIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent By C. H. 
DowLiNG, C. E. Second Edition, revised and enlarged. 8vo, 
lar. 6^. strongly bound. 

" Mr. Bowling's Tables, whfdi are well put together, come just in time as a ready 
reckoner for the conversion of one system into the olCtiitsy-^Atheiutufn. 

** Their accuracy has been certified by Prof. Airy, Astronomer- Royal, "-^i^wt/e/^w. 

" Resolution 8. — ^That advantage will be derived from the recent publication of 
Metric Tables, by C H. Dowling, CK.^—Re^ort of Section Ft Brit. Assoc., Bath, 

Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR; being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at one Reference 
the exact Value of any Weight from lib. to 15 tons, at 300 Pro- 
gressive Rates, from 1 Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which with their Combinatioas, 
consisting of a single addition (mostly to be performed at sight), 
will afford an aggregate of 10,266,000 Answers ; the whole being 
calculated and designed to ensure Correctness and promote 
Despatch. By Henry Harben, Accountant, Sheffield, Author 
of *The Discount Guide.' An entirely New Edition, carefully 
revised. Royal 8vo, strongly half-bound, 3ar. \,7ust Published. 
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Comprehensive Discount Gmde^ 

THE DISCOUNT GUIDE : comprising several Series of Tables 
for the use of Merchants, Manuiacturers, Ironmongers, and others, 
by which may be ascertained the exact profit arising frOm any mode 
of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a 
Price, so as to produce, by one operation, a «unl that will realise 
any required profit after allowing one or more Discounts : to which 
are added Tables of Profit or Advance from i J to 90 per cent.. 
Tables of Discount from i J to 98I per cent., and Tables of Commis- 
sion, &c., from I to 10 per cent. By HENRY Harbbn, Accountant, 
Author of " The Weight Calculator." N^w Edition, careMly Re- 
vised and Corrected. In a handsome demy 8vo. volume (544 ppl), 
strongly and elegantly half-bound, price;£"l 5j. [7**^^ published. 

Inwood's Todies, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehdd, 
Copyhold, or Leasehold ; Annuities, Advowsons, &c., and for the 
Renewing of Leases held under Cathedral Churches^ Colleges^ or 
other corporate bodies ; for Terms of Years certain, attd for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together vrith Smart's Five Tables of Compound 
Interest, and an Extension of the same to Lower and Intermediate 
Rates. By William Inwood, Architect. The 20tli edition, wiA 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. FAdor Thoman, of the Sod^t^ 
Credit MobHier of Paris. I2mo, &f. cloth. 
*' Those interested in the purchase and^ sale of estates, and ilk the adju^ment of 
compensation cases, as well as in transactions in annuities, life insurances, &c., will 
find the present edition of eminent service." — Engineering.^ 

" ' Inwood's Tables' still m:)intain a most enAaaWe reputation. The newissue has been 
enriched by large additional contributions by M. Fedor Thoman, whose carefully 
arranged Tables of Logarithms for the more Difficult Computations of the Interest of 
Money, Discount, Annuities, &c., cannot fail to be of the utmost utility."— Jifmer^ 

Geometry for the Architect y Engineer , &c, 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 

Mechanic ; giving Rules for the Delineation and Application of 

various Geometrical Lines, Figures and Curves. By E. W. Tarn, 

M.A., Architect, Author of ** The Science of Building," &c. 

With 164 Illustrations. Demy 8vo. izr. (id. 
** No book with the same objects in view has ever been published in which the 
clearness of the rules laid down and the illustrative diagrams have been so satis- 
factory. " — Scotsmmfu 

Compound Interest and Annuities. 

. THEORY of COMPOUND INTEREST and ANNUITIES ; 
vrith Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FfeDOR Thoman, of the Society Credit Mobilier, 
• Paris. i2mo, cloth, ^s, 
"A very powerful work, and the Author has a very remarkable command of bis 
subject." — Professor A. de Morgan. 
*' We recommend it to the notice of actuaries and accountants."— .<4M^m«»m. 
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SCIENCE AND ART. 



The Military Sciences, 

AIDE-M£M0IRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal Engineers. Second Edition, most carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, royal 8vo, extra 
cloUi boar4s, and lettered, price 4/. lar. 

"A compendious encyclopaedia of military knowledge." — Edinburgh Review. 
" The most comprehensive work of reference to the military and collateral sciences." 
'^Volunteer Servue Gazette, 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8vo, cloth, with separate Atlas of 12 Plates, price izs, complete. 

Field Fortification. 

HANDBOOK OF FIELD FORTIFICATION, intended for 
the Guidance of Oflficers preparing for Promotion, and especially 
adapted to the requirements of Beginners. By Major W. W. 
Knollys, F.R.G.S., 93rd Sutherland Highlanders, &c. With 
163 Woodcuts. Crown 8vo, 3J. 6^. cloth. • 

Storms. 

STORMS : their Nature, Classification, and Laws, with the 
Means of Predicting them by their Embodiments, the Clouds. 
By William Blasius. With Coloured Plates and numerous 
Wood Engravings. Crown 8vo, lOr. 6d. cloth boards. 

Light-Houses. 

EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. " By Major George H. 
Elliot, Corps of Engineers, U.S.A. Illustrated by 51 En- 
gravings and 31 Woodcuts in the Text. 8vo, 21J. cloth. 

Dye- Wares and Colours.. 

THE MANUAL of COLOURS and DYE- W ARES : their 
Properties, Applications, Valuation, Impurities, and Sophistications, 
For the Use of Dyers, Printers, Dry Salters, Brokers, &c. By J. 
W. Slater. Post 8vo, cloth, price 7^. td. 

"A complete encyclopaedia of the materia tinctoria. The information gfiven 
respecting each article is full and precise, and the methods of determining the value 
of articles such as these, so liable to sophistication, are given with clearness, and are 
practical as well as valuable." — Chemist and Druggist, 
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Electricity, 

A MANUAL of ELECTRICITY ; including Galvanism^ Mag- 

nedsm, Diamagnetism, £lectro-D3mamics, Magno- Electricity, and 

the Electric Tel^raph- By Henry M. Noad, PhuD., F.C.S., 

Lecturer on Chemistry at St George's Hospital. Fourth Edition, 

entirely rewritten. Illustrated by 500 Woodcuts. 8vo, i/. 4r. doth. 

" The commendations already bestowed in the pages of the Lancet on the former 
editions of this work are more than ever merited by the present. The accounts given 
of electricity and galvanism are not only complete m a scientific sense, but, vdiich is a 
rarer thing, are popular and interesting.** — Lancet. 

Text-Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. By 
Henry M. Noad, Ph.D., Lecturer on Chemistry at St. George's 
HospitaL New Edition, revised and enlarged, with additions on 
Telegraphy, by G. E. Preece, Esq. Upwards of 400 Illustrations. 

Rudimentary Magnetism. 

RUDIMENTARY MAGNETISM : being a concise exposition 
of the general principles of Magnetical Science, and the purposes 
to which it has been applied. 8v Sir W. Snow Harris, F.R,S. 
New and enlarged Edition, with considerable additions by Dr. 
Noad, Ph.D. With 165 Woodcuts. i2mo, doth, 4J. 6</. 

"As concise and ludd an exposition of the phenomena of magnetism as we beliero 
it b possible to -wnXA.**— English Mechanic, 

** Not only will the scientific student find this volume an invaluable book of refer- 
ence, but the general reader will find in it as much to interest as to inform his mind. 
Thouffh a stnctly scientific work, its subject is handled in a simple and readable 
Mlti^tr— Illustrated Review. 

** There is a gooci^ndez, and this voluine of 4x3 pa^es may be considered the best 
possible manual on the subject of magnetism. ** — Mechanic/ Afagyuine. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manu&ctures, 
in Trades, and in the Arts. By A. Normandy, Author of '* Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
" Treatise on Chemical Analysis." New Edition, Enlarged, and 
to a great extent re-written, by Henry M. Noad, Ph. D., r.R.S. 
With numerous Illustrations. Cr. 8vo, I2x. (id, cloth. 

" We recommend this book to the careful perusal of every one ; it may be truly 
affirmed to be of universal interest, and we strongly recommend it to our readers as a 

Side^ alike indispensable to the housewife as to tiie pharmaceutical practitioner."-^ 
edtcal Timet. 

" Will be found to be essential to the analysts appointed under the new Act . . . 
In all cases the most recent results are given, and the work b well edited and care- 
fully written." — Nature. 

Mollusca. 

A MANUAL OF THE MOLLUSCA ; being a Treatise on 
Recent and Fossil Shells. By Dr. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tate, A.L.S. F.G.S. With numer- 
ous Plates and 300 Woodcuts. Third Edition. Crown 8vo, *J5, 6d, 
cloth gilt. 
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Clocks, Watches, and Bells, 

RUDIMENTARY TREATISE on CLOCKS, and WATCHES, 
and BELLS. By Sir Edmund Beckett, Bart, (late E. B. 
Denison), LL.D., Q.C., F.R.A.S., Author of "Astronomy with- 
out Mathematics," &c. Sixth edition, thoroughly revised and 
enlarged, with numerous Illustrations. Limp cloth (No. 67, 
Weale's Series), 4J. (>d,\ cloth boards, 5j. td, 

'^ As a popular, and, at the same time, practical treatise on clocks and bells, it is 
unapproached." — English Mechanic. 

" The best work on the subject probably extant . . . So far as we know it has 
no competitor worthy of the name. The treatise on bells is undoubtedly the best in 
the language. It shows that the author has contributed very much to their modern 
improvement, if indeed he has not revived this art, which was decaying here . . . 
To call it a rudimentary treatise is a misnomer, at least as respects clocks and bells. 
It is something more. It is the most important work of its kind in English." — 
Engineering. 

The onfy modem treatise on clock-making." — Horological youmal. 

** Without haying any special interest in the subject, and even without possessing 
any general aptitude for mechanical studies, a reader must be very unintelligent who 
cannot find matter to engage his attention in this work. The little book now 
appears revised and enlarged, being one of the most praiseworthy volumes in 
Weale's admirable scientific and educational series." — Daily Telegraph. 

"We do not know whether to wonder most at the extraordinary cheapness of this 
admirable treatise on clocks, by the most able authority on such a subject, or the 
thorough completeness of his work even to the minutest details. The chapter on bells is 
singular and amusing, and will be a real treat even to the uninitiated general reader. 
The illustrations, notes, and indices, make the work completely perfect of its kind." — 
Standard, 

"There is probably no b<.»ok in the English language on a technical subject so 
easy to read, and to read through, as the treatise on clocks, watches, and bells, 
written by the eminent Parliamentary Counsel, Mr. £. B. Denison — now Sir Edmund 
Beckett, ^zxt,**— Architect. 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies ; 2. The Theory of the Geologists and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars — their Distances and Masses. By Professor 
J. R. Young, Author of " A Course of Elementary Mathematics," 
&c. &C. Fcap. 8vo, price 5^. cloth lettered. 

" Professor Young's examination of the early verses of Genesis, in connection with 
modem scientific hypotheses, is excellent." — English Churchman. 

'* Distinguished by the true spirit of scientific inquiry, by great knowledge, by keen 
logical ability, and by a style peculiarly clear, easy, and energetic/' — Nonconformist, 

** No one can rise from its perusial without being impressed with a sense of the sin- 
gular weakness of modem scepticism."— ^a/^/ Magazine. 

** A valuable contribution to controversisu theological literature." — City Press, 

Practical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Rev. 
John Carr, M.A., late Fellow of Trin. ColL, Cambridge. Second 
Edition. iSmo, 5x. cloth. 
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Dr. Lardners Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DiONYSius Lardner, D.C.L., formerly Professor of I^atural Phi- 
losophy and Astronomy in University College, London. Contents : 
The Planets ; are they inhabited Worlds ? — Weather Prognostics — 
Popular Fallacies in Questions of Physical Science — Latitudes and 
Longitudes — Lunar Influences — Meteoric Stones and Shooting 
Stars — Railway Accidents — Light — Common Things : Air — 
Locomotion in the United States — Cometary Influences — Common 
Things : Water — The Potter's Art — Common Things : Fire — 
Locomotion and Transport, their Influence and Progress — The 
Moon — Common Things : the Earth — The Electric Telegraph — 
Terrestrial Heat — The Sun — Earthquakes and Volcanoes — Baro- 
meter, Safety Lamp, and Whitworth's Micrometric Apparatus — 
Steam — The Steam Engine — The Eye — The Atmosphere — Time 
— Common Things : Pumps — Common Things : Spectacles, the 
Kaleidoscope — Clocks and Watches— Microscopic Drawing and 
Engraving — Locomotive — Thermometer — New Planets : Lever- 
rier and Adams's Planet — Magnitude and Minuteness — Common 
Things : the Almanack— Optical Images — How to observe the 
Heavens — Common Things : the Looking-glass — Stellar Universe 
— The Tides — Colour — Common Things : Man — Magnifying 
Glasses — Instinct and Intelligence — ^The Solar Microsoope — The 
Camera Lucida — The Magic Lantern — The Camera Obscura — 
The Microscope — The White Ants : their Manners and Habits — 
The Surface of the Earth, or First Notions of Geography — Science 
and Poetry — The Bee — Steam Navigation — Electro-Motive 
Power— Thunder, Lightning, and the Aurora Borealis — ^The 
Printing Press — The Crust of the Earth — Comets — ^The Stereo- 
scope — The Pre- Adamite Earth — Eclipses — Sound. With up- 
wards of I200 Engravings on Wood. In 6 Double Volumes. 
Price £\ IJ., in a new and elegant cloth bindings or handsomely 
bound in half morocco, 31J. 6d, 

"The 'Museum of Science and Art' is the most vahiable' contribati<Mi tiiat has 
ever been made to the Scientific Instructioa of every dass of society."— >S'ftr David 
Brewster tn tke North British Review. 

"Whether we consider the liberality and beauty of the illustrations, the charm of 
the writing, or the durable interest of the matter, we must express our belief that 
there is hardly to be found among the new books, one that would be welcomed by 
people of so many ages and classes as a valuable present." — EecamtHfr. 

%* Serrate books formed from the above^ smtahU for WorkmtvC** 

Libraries^ Science Classes^ &*c. 

CoMBtoN Things Explained. With 233 Illustrations, 5;f. cloth. 
The Electric Telegraph Popularized. 100 Illustrations^ u. 6d.€lot3i< 
The Microscope. With 147 Illustrations, 2s. cloth. 
Popular Geology. With 201 Illustrations, 2s. 6d. doth.* 
Popular Physics. With 85 Illustrations. 2j. 6d. cloth. 
Popular Astronomy. With 182 Illustrations, 4s. 6d. cloth. 
Steam and its Uses. With 89 Illustrations, 2s. cloth. 
The Bee and White Ants. With 135 Illustrations, 2s,, cloth. 
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DR. LARDNER'S SCIENTIFIC HANDBOOKS, 



Astronomy. 

THE HANDBOOK OF ASTRONOMY. By Dionysius 
Lardner, D.C.L., formerly Professor of Natural Philosophy and 
Astronomy in University College, London. Fourth Edition. Re- 
vised and Edited by Edwin Dunkin, F.R.S., Superintendent 
of the Altazimuth Department, Royal Observatory, Greenwich. 
With 38 plates and upwards of 100 Woodcuts. In one thick vol., 
Crown 8vo, price 9^. dd. cloth. 
"Probably no other book contains the same amount of information in so com- 
pendious and well-arranged a form— certainly none at the price at which this is 
offered. " — A tkerueum. 
" A trustworthy and valuable guide to the study of astronomy.*'— £'»^/tf^ Mechanic. 

Optics. 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B.A. Lond.,of University College, London. 
With 298 Illustrations. Small 8vo, cloth, 448 pages, price 5^*. 

Electricity, 

THE HANDBOOK of ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition Edited by Geo. Carey Foster, 

B. A., F.C.S. With 400 Illustrations. Small 8vo, cloth, price 5s. 

** The book could not have been entrusted to any one better calculated to preserve 

the. terse and lucid style of Lardner, while correcting his errors and bringing up his 

work to the present state of scientiiic knowledge."— -/'tf/M^r Science Review. 

Mechanics, 

THE HANDBOOK OF MECHANICS. Revised and en- 
larged by B. Lob WY, F.R. A. S. [In preparation. 

Hydrostatics. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Loewy, 
F.R.A.S. With numerous Illustrations. 5j. \yust published. 

Heat. 

THE HANDBOOK OF HEAT. New Edition, Re-writteh and 
Enlarged. By Benjamin Loewy, F.R. A. S. 5j. [Just Ready, 

Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With 520 
Illustrations. New edition, small 8vo, cloth, is, 6d. 732 pages. 

Electric Telegraph, 

THE ELECTRIC TELEGRAPH. New Edition. Revised 
and Re-wrttten by E. B. Bright, F.R.A.S. 140 lUustratioiis. 
Small 8yo, zs, 6d, cloth. 

" Oae of the most readable books extant on the Electric Telegraph."— iSx;^. MechoHic, 



NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 
328 Illustrations. Fifth Edition, i vol. 3/. 6d. cloth. 
" Conreys^ in clear and precise terms, general notions of all the principal divisions 
of Physical Science." — British Quarterly Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. Lardner. 
With 190 Illustrations. Second Edition, i vol. 31. (id. cloth. 
"Clearly written, well arranged, and excellently illustrated. ''--^^MnifirM^r/'CAf^mi^^. 
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Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
George W. Victor Le Vaux. With numerous Illustrations. 
Fcap. 8vo, price 5j. cloth. 
" We can recommend Mr. Le Vaux as an able and interesting guide to a popular 
appreciation of geological science.** — Spectator. 

"The author combines an unbounded admiration of science with an unbounded 
admiration of the Written Record." — London Review, 

Geology, Physical. 

PHYSICAL GEOLOGY.' (Pardy based on Major-General 
Portlock's Rudiments of Geology.) By Ralph Tate, A.L.S., 
F.G.S. Numerous Woodcuts. i2mo, zr. 

Geology^ Historical. 

HISTORICAL GEOLOGY. (Partly based on Major-General 
Portlock's Rudiments of Geology.) By Ralph Tate, A.L.S., 
F.G.S. Numerous Woodcuts. i2mo, 2j. 6^. 

** Or Physical and Historical Geology, bound in One 
Volume^ price 5j. 

Wood' Carving. 

INSTRUCTIONS in WOOD-CARVING, for Amateurs; with 
- Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, price 2J. 6df. 
" The handicraft of tbe wood-carver, so well as a book can impart it, may be learnt 
from * A Lady's ' publication." — Atheneeum. 

'* A real practical guide. It is very complete.**— Z-i/*nj»y Churchman. 
** The directions given are plain and easily understood, and it forms a very good 
introduction to the practical part of the carver's axXJ'— English Mechanic. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art. By Thomas John Gullick, 
Painter, and John Timbs, F.S.A. Second Edition, revised and 
enlarged. With Frontispiece and Vignette. In small 8vo, dr. cloth. 
*»* TJiis Work has been adopted as a Pri%e*book in the Schools of 
Art at South Kensington. 
'* A work that may be advantageously consulted. Much may be learned, even by 
those who fancy they do not require to be taueht, from the careful perusal of this 
unpretending but comprehensive treatise." — Art Journal. 

" A valuable book, which supplies a want. It contains a h^i]K« amount of original 
matter, agreeably conveyed, and will be found of value, as well by the young artist 
seeking information as by the general reader. We give a cordial welcome to the book, 
and augur for it an increasing reputation.'' — Builder. 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, applied to Decorative 
Painting and the Arts. By George Field. New edition, en- 
larged and adapted to the use of the Ornamental Painter and 
Designer, by Ellis A. Davidson. With new Coloured Diagrams 
and numerous Engravings on Wood. i2mo, 3^. cloth boards. 

" One of the most useful of student's books, and probably the best knovm of the 
few we have on the subject."— WrcAzV^f/. 

" The book is a most useful rSsumi of the properties of pigments." — Builder. 

" This treatise forms a most valuable vade mecum for the ornamental painter and 
designer. " — Scotsman. 
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Delamott^ s Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela« 
MOTTE. Small 4to, price Qj. Elegantly bound, cloth antique. 

" A handy book, beautifully illustrated ; the text of which is well written, and cal- 
culated to be useful . . . The examples of ancient MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as taste." — Aikenteunt, 

ORNAMENTAL ALPHABETS, ANCIENT -and MEDIEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and small, German, Italian, Arabesque, Initials 
for Illumination, Monograms, Crosses, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 41. clodu 

"A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walls with pithy sentences from the Decalogue, this book will be useful** — Athemgunt, 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c Collected and engraved by F. Delamotte^ and 
printed in Colours. Royal 8vo, oblong, price 4^. cloth. 

" To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape into 
which the letters of the alphabet suid numerals can be formed, and the talent which 
has been expended m the conception of the vai^ious plain and ornamental letters is 
wonderful. ^--Sti^ndard^ 

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 4to, 6j. cloth gilt. 

*' A volume in which the letters of the alphabet come forth glorified in gilding and 
sill the colours of the prism interwoven and intertwined and intermingled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in these characters would be 
only comparable to one of those delicious love letters symbolixed in a bunch of flowers 
well selected and cleverly arranged." — Sun, 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royal 8vo, 2j. dd. in ornamental boards. 



30 WORKS ON AGRICULTURE, ETC., 

AGRICULTURE, &c. 

1 

Yottatt and Burtis Complete Grazier. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. nth Efetion, enlarged by 
Robert Scott Burn, Author of **The Lessons of My Farm," &c 
One large 8vo volume, 784 pp. with 215 Illustrations, i/. \s. half-bd. 

" Tlie standard and text-book, with the farmer and grazier." — Farmer's Magasine. 

"A treatise which will remain a standard work on the subject as long as Brttish 
agriculture endures." — Mark Lane Express. 

Spooner on Skeep. 

SHEEP; THE HISTORY, STRUCTURE, ECONOMY, 
AND DISEASES OF. By W. C. Spooner, M.R.V.C, &c 
Third Edition, considerably enlarged ; with numerous fine engra- 
vings, hicluding some specimens of New and Improved Breeds. 
Fcp. 8vo, 366 pp. , price ds. cloth. 

** The Dook is decidedly the best of the kind in our language." — Scotsman. 

" Mr. Spooner has conferred upon the agricultural class a lasting benefit by em- 
bodying in this work the improvements made in sheep stock by such men as 
Humphreys, Rawlence, Howard, and others." — Hampshire Advertiser. 

" The work should be in possession of every flock-master." — Banbuty Guardian, 

Scott Burtis System of Modern Farming, 

OUTLINED OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops — Farming and Farming Economy, 
Historical and Practical — Cattle, Sheep, and Horses — Management 
of the Dairy, Pigs, and Poultry, with Notes on the Diseases of 
Stock — Utilisation of Town-Sewage, Irrigation, and Reclamation 
of Waste Land. New Edition. In i vol. 1250 pp., half-bound, 
profusely illustrated, price 125, 
** There is suffioidnt stated within the limits of this treatise to prevent a farmer 
from going far wrong in any of his operations." — Observer. 

Norton^ s Underwood and Woodland Tables. 

TABLES FOR PLANTING AND VALUING UNDER- 
WOOD AND WOODLAND ; also Lineal, Superficial, Cubical, 
Wages, Marketing, and Decimal Tables. Together with Tables 
for Converting Land-measure from one denomination to another, 
and instructions for Measuring Round Timber. By RiCHARD 
HoRTON. i2mo. 25. strongly bound in leather. 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or, How to 
Grow Vegetables, Fruits, and Flowers. With Practical Notes on 
Soils, Manures, Seeds, Planting, Laying-out of Gardens and 
Grounds, and on the various kinds of Garden Structures. By 
Samuel Wood (late gardener to Sir B. P. Wrey, Bart.), Author 
of ' Gardening for the Cottage. * Second Edition, with very con- 
siderable Additions, &c., and numerous Illustrations. Crown 8vo, 
pp» 416, cloth elegant, price 5j. 
" A very good book, and one to be highly recommended as a practical guide. 

The practicsu directions are excellent." — Atkenaum. 
" A thoroughly useful guidebook for the amateur gardener who may want to make 

his plot of land not merely pretty, but useful asd profitable."— Z?«ijr Tthgrn^ 
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Ewarfs Land Improver^ s Pocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR- 
MULA, TABLES, and MEMORANDA, required in any Com- 
putation relating to the Permanent Improvement of Landed Pro- 
perty. By John Ewart, Land Surveyor and Agricultural Engineer. 
Royal 32mo, oblong, leather, gilt edges, with elastic band, 4J. 

" A compendium long required by land surveyors, agricultural engineers, &c."— 
Sussex Daily News. 

" It is admirably calculated to serve the purpose for which it was intended." — 
Scotsman, 

'* A compendious and handy little volume.*' — Spectator. 

Hudson s Tables for Land Valuers, 

THE LAND VALUER'S BEST ASSISTANT: bemg Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which are added, Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also, Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a regular Survey ; &c. 
By R. Hudson, C. E. New Edition, royal 32mo, oblong, leather, 
gUt edges, with elastic band, 4J. 

" Of incalculable value to the country gentleman and professions^ man."— i'tf^i^w^j 
youmal. 

Complete Agricultural Surveyor's Pockets-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK; consisting of the above two works 
bound together, leather, gilt edges, with strap, *js. (xL 

^^ The above forms an unequalled and most compendious Pocket 
Vade-mecum for the Land Agent and Agricultural Engineer. 

** We consider Hudson's book to be the best ready*redconer on matters rdattng to 
the valuation of land and crops we have ever seen, and its combination with Mr. 
Ewart's work greatly enhances the value and usefulness of the latter-mentioned . . 
It is most useful as a manual for reference to those for whom it is intended."— 
North of England Farmer, 

House Property. 

HANDBOOK OF HOUSE PROPERTY : a Pot)ular and Prac- 
tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory 
Sale of Houses and Land ; including the Law of Dilapidations and 
Fixtures; with Explanations and Examples of all kinds of Valua- 
tions, and useful Information and Advice on Building. By Edward 
Lance Tarbuck, Architect and Surveyor. i2mo^ 5^. doth boards. 

"We are glad to be able to recommend it." — Builder. 
•* The advice is thoroughly practical*' — Law Journal. 

Scott Burn's Introdttction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture -of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
and Pigs, and in the Keeping of Farm- work Records. By Robert 
Scott Burn. With numerous Illustrations. Fcp. dr. cloth* 

" A most complete introduction to the whole round of farming practice.**— 7^^ 
Bull, 
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"A Complete Epitome of the Laws of this 
Country*^ 

EVERY MAN'S OWN LAWYER ; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. I4tli Edition, 
Revised to the end of last Session. Including a Summary of the 
Judicature Acts, and the principal Acts of the past Session, viz. 
— ^The Act for Amending the Law Relating to Crossed Cheques, 
The Merchant Shipping Act, The Vivisection or Cruelty to 
Animals Amendment Act, The Rivers' Pollution Prevention Act. 
The Wild-Fowl Preservation Act, &c., &c. With Notes and 
References to the Authorities. Crown 8vo, price dr. &/. (saved at 
every consultation), strongly bound. 

COMPRISING THP LAWS OF 

Bankruptcy — Bills of Exchange — Contracts and Agrbbmbnts — Copyright 
—Dower and Divorce — Elections and Registration — Insurance — Libel 
and Slander — Mortgagbs— Settlements— Stock Exchange Practice — 
Trade Marks and Patents — Trespass, Nuisances, jetc. — ^Transfbr of 
Land, etc — ^Warranty — ^Wills and Agreements, etc. Also Law for 

Landlord and Tenant — Master and Servant — Workmen and Apprentices — Heirs, 
Devisees, and Legatees — Husband and Wife — Executors and Trustees — Guardian 
and Ward — Married Women and Infants — Partners and Agents— Lender and 
Borrower — Debtor and Creditor — Purchaser and Vendor — Companies and Asso- 
ciation^^Friendly Societies — Qerg^ymen, Churchwardens — Medical Practitioners, 
&c. — Bankers — Fanners— Contractors — Stock and Share Brokers — Sportsmen 
and Gamekeepers — Farriers and Horse-Dealers — Auctioneers, House-Aeents— 
Innkeepers, &c. — Pawnbrokers — Surveyors — Railways and Carriers, &c. &c 

*' No Englishman ought to be without this book." — Engineer, 
" What it professes to be — a complete epitome of the laws of this country, thoroughly 
intdligible to non-professional readers."— ^^^//'f Lt/lf, 

Auctioneer's Assistant. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Reversions, and of property generally ; 
with Prices for Inventories, &c By John Wheeler, Valuer, &c 
Third Edition, enlarged, by C Norris. Royal 32mo, cloth, $s. 
** A neat and concise book of reference, containing an adnurable and dearly- 
arranged list of prices for inventories, and a very practical guidb to determine the 
value of furniture, &.c.**-^tandard. 

Pawnbrokers Legal Guide. 

THE PAWNBROKER'S, FACTOR'S, and MERCHANT'S 
GUIDE to the, LAW of LOANS and PLEDGES. By H. C. 
FoLKARD, Esq., Barrister-at-Law, Author of the "Law of Slander 
and Libel," &c. I2mo, cloth boards, price 7^. 

The Laws of Mines and Mining Companies. 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun- 
DELL, Attomey-at-Law. Crown 8vo, 41. cloth. 

County Court Statutes. 

THE COUNTY COURT STATUTES, from 1846 to 1875, 
with the new Consolidated Orders, Forms, Fees, and Costs, 
Practical Notes, and very full Index. By G. Manley Wether- 
field, Solicitor. i2mo, pp. 600, cloth lox. (kl, 

Bndbvrj, Agaew, A Co., Printer*, WMteMara. LMdoa. 
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RTTDIMENTABY SCIENT IFIC SERIES. 

ARCHITECTURE, BUILDING, ETC. 

No. 

16. ARCHITECTURE— ORDERS— Ibe Ordere and their .^Isthetic 

rrinciplM. By W. H. Lebds. Illuilraled. is. 6d. 

17. ARCHITECTURE— STYLES— The History and Description of 

tfas Slrles of Aichitecluie of Various Conntrics, from Itao Earliut lo the 
Present Period. By T. TALBOT BUBY, F.R.I. B.A., &c. Illuilraled. ig. 
V Ordbhs and Stitles of Ahcbtiicturb, in One Vol.. 31. 6rf. 

18. ARCHITECTURE— DESIGN— The Principles of Design in 

Aicliiteclur^ Bs deducible from Nature and ciempliJed in (be Works of tlie 



M. THE ART OF BUILDING, Rudiments of. General Principles 

of Cannmction, Materials n«d in BuildinE, StKngth and U» of Matenali, 
Wnrfcine Drawings, Specific»lion>, and Estimalei. By Edwabti Dobsoh, 
M.R.I.E.A., tu-.. Illustrated, is. 6d. 
13. BRICKS AND TILES, Rudimentaiy Treatise on the Manufac- 

tnre of; containing an Outline of the Principles of Biickmaking. By Eow. 

DoB!ow,M.K.I.B.A. With Additions by C.ToMLl^sDK,F.R.S.IlruItrited,3S. 

25. MASONRY AND STONECUTTING, Rudimentary Treatise 

on; in which the Principles of Masonic Projection and their application to 
the Conitructioe of Curved Wing-Walls, Domes, Ohlique Bridges, and 
Roman and Gothic Vaulting, are concilflly explained. By EdwAKD Dobsdh, 
M.B.I.B.A,, Slc. Illnstratea with Plates and Diaerami. is. 6d. 

44. FOUNDATIONS AND CONCRETE WORKS, a Rudimentaiy 
Treatise on ; containing a Synopsis of the principal cases of Foundation 
Works, with the usual Modes of Treatment, and Practical Remarks oQ 
Footings, Planking, Sand, Concrete, Bjton, I^le-driving, Caissons, and 
Cofferdams. By E. DoBSON, M.R.I.B.A., *.€.. Fourth Edition, rerised by 
GhUUGE DODD, C.E. Illustrated. li.6d. 

CROSBY LOCKWOOD AND CO., 7, STATIONERS' HALL COURT, E.G. 
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Architecture, Building, etc., continued, 
42. COTTAGE BUILDING. By C. Bruce Allen, Architect. 

Eleventh Edition, revised and enlarged. Numerous Illustrations, zs. 6d. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, &c., Rudimentary Treatise on. By G. R. BuRMKLL, C.E. 
Ninth Edition, with Appendices, zs. 6d. 

57. WARMING AND VENTILATION, a Rudimentary Treatise 
on ; being a concise Exposition of the Geneial Principles of the Art of Warm- 
ing and Ventilating I)omestic and Public Buildings, Mines, Lighthouses, 
Ships, &c. By Charlbs Tomlinson, F Jt.S., 9ac. lUnstrated. 3s. 

ZZ^^. CONSTRUCTION OF DOOR LOCKS, CompUed irom the 
Papers of A. C. Hobbs^ ^^t of New Yoric, and Edited by Charlbs Tom- 
linson, F»R.S. To which is added, a Description of Fenby's Patent Locks, 
and a Note upon Iron Safes by Robert Mallet, M.I.C.E. Illus. 2s. 6d. 

III. ARCHES, PIERS, BUTTRESSES, 6*<r. ; Experimental Essays 
on tiie Principles of Constmction in ; made with a view to their being useful 
to the Practical Builder. By William Bland. Illustrated, xs. 6d. 

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Ihrinciples of the Science of Sound applied to the purposes of the'Architect and 
Builder. By T. Roger Smith, M.K.I.B.A., Architect. Illustrated, is. 6d. 

124. CONSTRUCTION OF ROOFS, Treatise on the, as regards 
Carpentry and Joinery. Deduced from the Works of Robison, Price, and 
Trbdgold. Illustrated, zs. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. With Illustrations, designed by the 
Author, and engraved by O. Jewitt. xs. 6d. 

128. VITRUVIUS—THE ARCHITECTURE OF MARCUS 

VITRUVIUS POLLO. In Ten Books. Translated frx>m the Latin }aj 
JosBPR GwiLT, F.SA., F.R A.S. With 23 Plates. 5s. 

130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 
of Beauty in ; with a Historical View of the Rise and Progress of the Art in 
Greece. By the Earl of Aberdeen, xs. 

%* The two Preceding Works in One handsome VoL, half bound, entitled ''Ancient 

Architecture ." Price 6s. 

132. DWELLING-HOUSES, a Rudimentory Treatise on the Erection 
of. By S. H. Brooks, Architect. New Edition, with Plates. 2s. 6d. 

J56. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Take them in Bricklayers', Masons', Plasterers^ Plumbers', Painters', Pap^*- 
hangers', Gilders', Smiths', .Carpenters', and Joiners' Work. By A. C. 
Bbaton, Architect and Surveyor. New and Enlarged Edition. Illus. xs. 6d. 

175. LOCKWOOD &* CO:S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK, with which is incorporated Atchlby's and portions of the 
late G. R. Burnell's "Builder's Price Books," for 1876, containing 
the latest Prices of all kinds of Builders' Materials and Labour, and of aU 
Trades connected with Building : with many useful and important Memo- 
randa and Tables; Lists of the Members of the Metropolitan Board of 
Worki, of Districts, District Officers, and District Surveyors, and the 
Metropolitan Bye-laws. The whole Revised and Edited by Francis T. 
W. miller. Architect and Surveyor. 3s. 6d. 

182. CARPENTRY AND yOINERY—tTO. Elementary Prin- 
ciples OF Carpentry. Chiefly composed from the Standard Work of 
Thomas Tredgold, C.E. With Additions from the Works of the most 
Recent Authorities, and a TREATISE ON JOINERY by £. Wyndham 
Tarn, M.A. Numerous Illustrations. 3s. 6d. 

i82». CARPENTRY AND JOINERY, ATLAS of 35 Plates to 
accompany the foregoing book. With Descriptive Letterpress. 4to. 6s. 

187. HINTS TO YOUNG ARCHITECTS. By George Wight- 

WICK. Author of ** The Palace of Architecture," 8cc. 8cc. New, Revised, 
and enlarged Edition. By G. Huskisson GcillAUme, Architect. With 
numerous Woodcuts. 3s. M. [Just published. 

LONDON : CROSBY LOCKWOOD AND CO., 
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Architecture, Building, etc., continued, 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : A Practical Manual of, containing fall information on the 
Processes of House Painting in Oil and Distemper, the Formation of 
Letters and Practice of Sign Writing, the Principles of Decorative Art, a 
Course of Elementary Drawing for House Painters, Writers, &c., and a 
Collection of Useful Receints. With 9 Coloured Plates of Woods and 
Marbles, and nearly 150 Wood Engravini^s. By Ellis A. Davidson, 
Author of " Building Construction," "Drawing for Carpenters," 8tc. 5s. 

[Jnsijublished. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections : General Principles of Brickla^ng : Arch Drawine, Cutting, 
and Setting ; different kinds of Pointing ; Paving, Tiling, Materials ; Slating 
and Plastering ; Practical Geometry, Mensuration, &c. By Adam Hammond. 
Illustrated with 68 Woodcuts. xs.6d. [Jusi published, 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of 

the Plumber. With Supplementary Chapters upon House Drainage, em- 
bodying the latest Improvements. Containing about 300 Illustrations. By 
WiLLLAX Paton Buchan, Practical and Consulting Sanitanr Plumber; 
Mem. of Coun. San. ana Soc. Econ. Sec. of the Philosophical Society of 
Glasgow, 3s. l^ust Published. 

192. THE TIMBER IMPORTER' S, , TIMBER MERCHANT'S, 

and BUILDER'S STANDARD GUIDE ; comprising copious and valu- 
able Memoranda for the Retailer and Builder. By Richard E. Grandy. 
Second Edition, Revised. 3s. 

CIVIL ENGINEERING, ETC- 

13. CIVIL ENGINEERING, the Rudiments of; for the Use of 
B^nnen^ for Practical Engineers, and for the Armj^ and Navy. By Hbnrt 
Law, C.E. Including a Section on Hydraulic Engineering, by Gborgb R. 
BuRNBLL, C.E. 5th Edition, with Notes and Illustrations by Robbrt 
Mallet, A.M., F.K.S. Illustrated witii Plates and Diagrams. 55. 

29. THE DRAINAGE OF DISTRICTS AND LANDS. By G. 

Drysdale Dbmpsby, C.E. New Edition, revised and enlarged. Illustrated. 
IS. 6d. 

30. THE DRAINAGE OF TOWNS AND BUILDINGS. By 

G. Drysdalb Dbmpsby, C.E. New Edition. Illustrated, as. 6d. 
%• With " Druinage of Districts and Lands,'' in One Vol., 3*. 6«/. 

31. WELL-DIGGING, BORING, AND PUMP-WORK. By 

John Gborgb Swindell, Assoc. R.I.B.A. New Edition, revised by G. R. 
Burnbll, C.E. Illustrated. xs.6d. 

35. THE BLASTING AND QUARRYING OF STONE, for 
Building and other Purposes^ IWith Remarks on the Blowing up of Bridges. 
By Gen. Sir John Burgoynb, Bart., K.C.B. Illustrated, is. 6d. 

43. TUBULAR AND OTHER IRON GIRDER BRIDGES. 
Particularlv describing the Britannla. and Conway Tubular Bridges. 
With a SKotch of Iron Bridges, and Illustrations of the Application of 
Malleable Iron to the Art of Bridge Building. By G. D. Dbmpsby, C.E., 
New Edition, with Illustrations, zs. 6d. 

62. RAILWAY CONSTRUCTION, Elementary and Practical In- 
struction on the Science of. By Sir Macdonald Stephenson, C.E. 
New Edition, revised and enlarged by Edward Nugbnt, C.E. Plates and 
numerous Woodcuts. 3s. 
8o*. EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital. With Examples 
and Particulars of actual Embankments, and also Practical Remarks on the 
Repair of old Sea Walls. By John Wiggins, F.G.S. New Edition, wi^h 
Notes by Robert Mallet, F.R.S. 2s. 

«i. WATER WORKS, for the Supply of Cities and Towns. With 
a Description of the Principal Geological Formations of England as in- 
fluencing Supplies of Water ; and Details of Engines and Pumping Machjnery 
for raising Water. By Samuel Hughes, F.G.S., C.E. New Edition, 
revised and enlarged, with numerous Illustrations. 4s. 
82**. GAS WORKS, and the Practice of Manufacturing and Distributing 
Coal Gas. By Samuel Hughes^ C.E. New Edition, revised by W. 
Richards, C.E. Illustrated. 3s. od. 

7, stationers' HALL COURT, LUDGATE HILL, E.G.. 
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Civil Engineering, etc., continued, 

117. SUBTERRANEOUS SURVEYING; an Elementary and Prac- 

tical Treatise on. ' By Thomas Fenwick. Also the Method of Conducting^ 
Subterraneous Surveys without the Use of the Magnetic Needle, and other 
modem Improvements. By Thomas Baker, C.E. Illustrated. 2s. 6d. 

1 18. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stevenson, F.R.S.E., &c. Plates and Diagrams. 3s. 

121. RIVERS AND TORRENTS. With the Method of Regulating 
their Courses and Channels. By Professor Paul Frisi, F.R.S., of Milan. 
To which is added, AN ESSAY ON NAVIGABLE CANALS. Translated 
by Major-General John Garstin, of the Bengal Engineers. Plates. 2s. 6d. 



MECHANICAL ENGINEERING, ETC. 

33. CRANES, the Construction of, and other Machinery for Raising 

Heacvy Bodies for the Erection of Building^, and for Hoisting Goods. By 
Joseph Glynn, F.R.S., &c. Illustrated, is. 6d. 

34. THE STEAM ENGINE, a Rudimentary Treatise on. By Dr, 

Lardner. Illustrated* is. 6d. 

59. STEAM BOILERS : their Construction and Management. By 
R. Armstrong, C.E. Illustrated, is. 6d. 

63. AGRICULTURAL ENGINEERING : Farm Buildings, Motive 
Power, Field Machines, Machinery, and Implements. By G. H. Andrews^ 
C.E. Illustrated. 3s. 

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 
on. By Sir Edmund Beckett (late Edmund Beckett Denison, LL.D., Q.C.) 
A new, Revised, and considerably Enlarged Edition (the 6th), with very 
numerous Illustrations. 4s. 6d. {^usi published. 

77*. THE ECONOMY OF FUEL, particularly with Reference to 
Reverbatory Furnaces for the Manufacture of Iron, and to Steam Boilers. 
By T. Symes Prideaux. is. 6d. 

82. THE POWER OF WATER, as appUed to drive Flour Mills, 
and to give motion to Turbines and other Hydrostatic Engines. By Joseph 
Glynn, F.R.S., &c. New Edition, Illustrated. 2s. 

98. PRACTICAL MECHANISM, the Elements of; and Machine 
Tools. By T. Baker. C.E. With Remarks on Tools and Machinery, by 
J. Nasmyth, C.E. Plates. 2s. 6d. 

114. ilif^C^/A^-fi'j^F, Elementary Principles of, in its Construction and 
Working. Illustrated by numerous Examples of Modem Machinery for 
different Branches of Manufacture. By C. £>. Abel, C.E. is. 6d. 

15. ATLAS OF PLATES. lUustrating the above Treatise. By 
C. D. Abel, CE. 7s. 6d. 

125. THE COMBUSTION OF COAL AND THE PREVENTION 
OF SMOKE, Chemically and Practically Considered. With an Appendix. 
By C. Wye Williams, A.I.C.E. Plates. 3s. 

139. THE STEAM ENGINE, a Treatise on the Mathematical Theory 
of, with Rules at length, and Examples for the Use of Practical Men. By 
T. Baker, C.E. Illustrated, is. 6a. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 

Modelling, Pattern-Making, Moulding, Turning, Filing, Burnishing, 
Bronzing, &c. With copious Receipts, numerous Tables, and Notes on Prime 
Costs and Estimates. By Walter Graham. Illustrated. 2s. 6d. 

.164. MODERN WORKSHOP PRACTICE, as applied to Marine, 
Land, and Locomotive Engines, Floating Docks, Dredging Machines, 
Bridges, Cranes, Ship-building, &c., &c. By J. G. Winton. Illustrated. 3s. 

165. IRON AND HEAT, exhibiting the Principles concerned in the 
Construction of Iron Beams, Pillars, and Bridge Girders, and the Action of 
Heat in the Smelting Furnace. By J. Armour, C.E. 2s. 6d. 

LONDON : CROSBY LOCKWOOD AND CO., 
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Mechanical Engineering, etc., continued, 

i66. POWER IN MOTION: Horse-Power, Motion, Toothed-Wheel 
Grearing, Long and Short Driving Bands, Angular Forces. By James 
Armour, C.E. With 73 Diagrams. 2s. 6d. 

167. THE APPLICATION OF IRON TO THE CONSTRUCTION 
OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. Showing 
the Principles upon which such Structures are designed, and their PracticaJ 
Application. By Francis C ampin, C.E. Second Edition, revised and 
corrected. Numerous Woodcuts. 2s. 6d. 

171. THE WORKMAN S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Engineer. Instructor in Engineering- 
Drawing, Rojral Naval College, Greenwich, xormerly of R.S.N.A., South 
Kensington. Third Edition. Illustrated with 7 Plates and nearly 350 Wood- 
cuts xs 6d 

190. STEAM AND THE STEAM ENGINE, Stationary and 
Portable. An elementary treatise on. Being an extension of Mr. John 
Sewell's " Treatise on Steam.** By D. Kinnear Clark, C.E., M.I.C.E. 
Author of " Railway Machinery,*' " Railway Locomotives " &c., &c. With 
numerous Illustrations. 3s. 6d. \_Just published. 



SHIPBUILDING, NAVIGATION, MARINE 

ENGINEERING, ETC. 

51. NAVAL ARCHITECTURE, the Rudiments of; or, an Exposi- 
tion of the Elementary Principles of the Science, and their Practical Appli- 
cation to Naval Construction. Compiled for the Use of Beginners. By 
Jambs Peaks, School of Naval Architecture, H.M. Dockyard, Portsmouth. 
Fourth Edition, corrected, with Plates and Diagrams. 3s. 6d. 

53*. SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 
and Practical Principles of the Construction of. By Hakon A. Sommer- 
FBLDT, Surveyor of the Royal Norwegian Navy. With an Appendix, xs. 

53**. AN ATLAS OF ENGRA VINGS to Blustrate the above. Twelve 
large folding plates. Royal 4to, cloth. 7s. 6d. 

54. MASTING, MASTMAKING, AND RIGGING OF SHIPS, 
j Rudimentary Treatise on. Also Tables of Spars, Rigging, Blocks : Chain, 

Wire, and Hemp Ropes, &c., relative to every class of vessels. Together 
I with an Api>endix of L)imensions of Masts and Yards of the Royal Navy of 

Great Britain and Ireland. By Robert Kipping, N.A. Thirteenth Edition. 
Illustrated, xs. 6d. 

54*. IRON SHIP-BUILDING, With Practical Examples and Details 
for the Use of Ship Owners and Ship Builders. By John Grantham, Con- 
sulting Engineer and Naval Architect. Fifth Edition, with important Addi- 
tions. 4s. 

54**. AN ATLAS OF FORTY PLATES to Illustrate the above. 
Fifth Edition. Including the latest Examples, such as H.M. Steam Frigates 
" Warrior," " Hercules,^' " Bellerophon ; " H.M. Troop Ship " Serapis," 
Iron Floating Dock, &c., &c. 4to, boards. 38s. 

55. THE SAILOR'S SEA BOOK: a Rudimentary Treatise on 

Navigation. I. How to Keep the Log and Work it off. II. On Finding the 
Latitude and Longitude. By Jambs Grbbnwooiv B.A., of Tesus College, 
Cambridge. To ndiich are added. Directions for Great Circle Sailing ; an 
Essay on the Law of Storms and Variable Winds ; and Explanations of 
Terms used in Ship-building. Ninth Edition, with several Engravings and 
Coloured Illustrations of the Flags of Maritime Nations. 2S. 

«o. MARINE ENGINES, AND STEAM VESSELS, a Treatise 
on. Together with Practical Remarks on the Screw and. Propelling Power, 
as used in tiie Royal and Merchant Navy. By Robert Murray, C.E.. 
Engineer- Surveyor to the Board of Trade. With a Glossary of Technical 
Terms, and their Equivalents in French, German, and Spanish. Fifth Edition, 
revised and enlarged. Illustrated. 3s. 
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Shipbuilding, Navigation, etc., continued. 

SjWr. THE FORMS OF SHIPS AND BOATS: Hints, Experiment- 
ally Derived, on some of the Principles regulating Ship-building. By W. 
Bland. Sixth Edition, revised, with numerous Illustrations and Models. is.6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMY, inrhwry 
and Practice. With Attempts to facilitate the Finding of the Time and the 
Longitude at Sea. By J. R. Yoimo, formerly Professor of Mathematics in 
Belfist College. Illustrated, as. 6d. 

100*. TABLES intended to facilitate tlie Operations of Navigation and 

Nautical Astronomy, as an Accompaniment to the above Book. By J. R. 
Young, is. 6d. 

106. SHIPS* ANCHORS^ a Treatise on. By Geokge Ccosmu^ 

NJV.. Illustrated, zs. 6d. 

149. SAILS AND SAIL-MAKING, an Elementary Treatise on. 

With Draughting, and the Centre of Effort of the Sails. Also, Weights 
and Sixes of Rop<^ ; Masting, Rigging, and Sails <^ Steam Vessels, &c., &c. 
Tenth Edition, enlarged, with an Appendix. By Robert Kipping, N.A.,. 
Sailmaker, Quayside, Newcastle. Illustrated. 2s. 6d. 

155. THE ENGINEER'S GUIDE TO THE ROYAL AND 
MERCANTILE NAVIES. By a Practical Engineer. Revised by D. 
F. McCarthy, late of the Ordnance Survey Office, Southampton. 3s. 



PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC- 

1. CHEMISTRY, for the Use of Beginners. By Professor Geo&gr 

FowNBS, F.R.S. With an Appendix, on the Application of Chemistry to 
Agriculture, xs. 

2. NATURAL PHILOSOPHY, Introduction to the Study of; for 

the Use of Beginners. By C. Tomlinson, Lecturer on Natural Science io 
King's College School, London. Woodcuts, is. 6d. 

4. MINERALOGY, Rudiments of; a concise View of the Properties 
of Minerals. By A. Ramsay, Jun. Woodcuts and Steel Plates. 3s. 

6. MECHANICS, Rudimentary Treatise on; being a concise Ex- 

IKMition of the General Principles of Mechanical Science, and their Applica- 
tions. Bv Charlbs Tomunson, Lecturer on Natural Science in iCing'S' 
College School, London. Illustrated, zs. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purposes to which it has been applied. By Sir W. Snow 
Harkis, F.R.S., 8cc. With considerable Additions by R. Sabine, C.E.,. 
F.S.A. Woodcuts, xs. 6d. 
7*. GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciples of Animal and Voltaic Electricity. By Sir W. Snow Harris. New 
Edition, rerised, with considerable Additions, by Robert Sabine, C.E., 
F.S.A. Woodcuts. IS. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 

ciples of Magnetical Science, and the Purposes to which it has been applied. 
By Sir W. Snow Harris. New Edition, revised and enlarged by H. M. 
NoAD, Ph.D., Vice-IVesident of the Ghemical Society, Author of "A 
Manual of Electricity," &c., &c. With 165 Wooocuts. 3s. 6d. 

n. THE ELECTRIC TELEGRAPH; its History and Progress; 
with Descriptions of some of tiie Apparatus. By R. Sabine, C.E., F.S A., 8ec. 
Woodcuts. 38. 

12. PNEUMATICS, for the Use of Beginners. By Charles 
Tomlinson. Illustrated, xs. 6d. 

72. MANUAL OF THE MOLLUSC A; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward, A.L.S. With Appendix by 
Ralph Tate, A.L.S., F.G.S. With numerous Plates and 300 Woodcuts, 
6s. 6d. Cloth boards, 7s. 6d. 
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Physical Science, Natural Philosophy, etc., continued. 

79**. PHOTOGRAPHY, Pc^ular Treatise on; with a Description of 
the Stereosc(q)e, &c. Translated from the French of D. Van Monckhovbn, 
by W. H. Thornthwaitb, Ph.D. Woodcuts, zs. 6d. 

96. ASTRONOMY. By the Rev. R. Main, M.A., F.R.S., &c. 

New and enlarged Edition, with an Appendix on " Spectrum Analysis." 
Woodcuts. IS. 6d. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatics, Hydrodynamics, and 
Central Forces. By T. Baker, C.E. zs. 6d. 

138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph Clerks' Remembrancer, and Guide to Candidates for Employ- 
ment in the Telegraph Service. By K. Bond. Fourth £diti<m, revised and 
enlarged : to which is appended, QUESTIONS on MAGNETISM, ELEC- 
TRICITY, and PRACTICAL "raLEGRAPHY, for the Use of Students, 
by W. McGregor, First Assistant Superintendent, Indian Gov. Telegraphs. 
Woodcuts. 3s. 

143. EXPERIMENTAL ESSAYS. By Charlks Tomlinson. 

I. On the Motions of Camphor on Water. 11. On the Motion of Camphor 
towards the Light. III. Historyof theModemTheoryofDew. Woodcuts, is. 

173. PHYSICAL GEOLOGY, parUy based on Major-Greneral Port- 

lock's " Rudiments of Geology." By Ralph Tate, AX.S., &c. Numerous 
Woodcuts. 2S. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

Portlock's "Rudiments." By Ralph Tate, A.L.S., &c. Woodcuts. 2s.6d. 
173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

& Historical. Partly based on Major-Greneral Portlock's '* Rudiments of 
J-- Geology." By Ralph Tate, A.L.S., F.G.S., &c., &c. Numerous lUustra- 

' T"* tions. In One Volume. 4s. 6d. 

183. ANIMAL PHYSICS, Handbook of. By Dionysius Lardner, 

^ D.C.L., formerly Professor of Natural Philosophy and Astronomy in Uni- 
versity College, London. With 520 Illustrations. In One Volume, cloth 
1 04* boards. 7s. 6d. 

%* Sold also in Two Parts, as follows .•— 

183. Animal Phvsics. By Dr. Lardnbr. Part I., Chapter I— VII. 4a. 

184. Animal Physics. By Dr. Lardner. Part II. Chapter VIII— XVIII. 3s. 



MINING, METALLURGY, ETC. 

117. SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise oik with and without the Magnetic Needle. By Thomas Fenwick, 
Surveyor of Mines, and Thomas Baker, C.E. Illustrated, as. 6d. 

133. METALLURGY OF COPPER ; an Introduction to the Methods 

of Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys. 
By Robert H. Lamborn, Ph.D. Woodcuts. 2s. 6d. 

134. METALLURGY OF SILVER AND LEAD. A Description 

of the Ores ; their Assay and Treatment, and valuable Constituents. By Dr. 
R. H. Lamborn. Woodcuts. 2s. 

135. ELECTRO-METALLURGY; Practically Treated. By Alex- 

ANDBR Watt, F.R.S.S.A. New Edition. Woodcuts. 2s. 

172. MINING TOOLS, Manual of. For the Use of Mine Managers, 
Agents, Students, &c. Comprising Observations on the Materials from, and 
Processes by which they are manufactured j their Special Uses, Applica- 
tions, Qualities, and Efficiency. By William Morgans, Lecturer on Mining 
at tibe Bristol School of Mines. 2s. 6d. 

172*. MINING TOOLS, ATLAS of Engravings to Illustrate the 
above, containing 235 Illustrations of Mining Tools, drawn to S^ale. 4to. 
4s. 6d. 
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Mining, Metallurgy, etc., continued, 

176. METALLURGY OF IRONy a Treatise on the. Containing 
Outlines of the History of Iron Manufacture, Methods of Assay, and Analyses 
of Iron Ores, Processes of Manufacture of Iron and Steel, &c. By H. 
Bauerman, F.G.S., Associate of the Royal School of Mines. Fourth 
Edition, revised ana enlarged, with numerous Illustrations. 4s. 6d. 

180. COAL AND COAL MINING: A Rudimentary Treatise ol^. 
By Warington W. Smyth. M.A., F.R.S^ &c., Chief Inspector of the 
Mines of the Crown and of the Duchy of Cornwall. New Edition, revised 
and corrected. With numerous Illustrations. 3s. 6d. 



EMIGRATION. 

154. GENERAL HINTS TO EMIGRANTS. Containing Notices 
of the various Fields for Emifirration. With Hints on Preparation for 
Emigrating, Outfits, &c., &c. with Directions and Recipes useful to the 
Emigrant. With a Map of the World, as. 

157. THE EMIGRANTS GUIDE TO NATAL. By Robert 
James Mann, F.R.A.S., F.M.S. Second Edition, carefully corrected to 
the present Date. Map. as. 

159. THE EMIGRANT'S GUIDE TO AUSTRALIA, New South 

Wales ^Western Australia^ South Australia^ Vic foria^ and Queensland. By 
the Rev. Jambs Baird, B.A. Map. as. 6d. 

160. THE EMIGRANT'S GUIDE TO TASMANIA and NEW 

ZEALAND. By the Rev. James Baird, B.A. With a Map. as. 

i^c^SiTHE EMIGRANT'S GUIDE TO AUSTRALASIA. By the 
160. Rev. J. Baird, B.A. Comprising the ahove two volumes, zamo, cloth boards, 
"^nth Maps of Australia and New Zealand. 5s. 



AGRICULTURE. 

.29. THE DRAINAGE OF DISTRICTS AND LANDS. By 
G. Drvsdale Dkmpsey, C.E. Illustrated, is. 6d. 
%« Wttk ** Drainage of Towns and Buildings " in One Vol., 3*. 6d. 

63. AGRICULTURAL ENGINEERING : Farm Buildings, Motive 
Powers and Machinery of the Steading, Fidd Machines, and Implements. 
By G. H. Andrews, C.E. Illustrated. 3s. 

66. CLAY LANDS AND LOAMY SOILS. By Professor 

Donaldson, xs. 
131. MILLER'S, MERCHANT'S, AND FARMER'S READY 
RECKONER, for ascertaining at sight the value of any quantity of Com, 
from One Bushel to One Hundred Quarters, at any given price, nrom j^x to 
£S per quarter. Together with the approximate vsuues of Millstones and 
Millwork, &c. X8. 

.140. SOILS, MANURES, AND CROPS. (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts. 2s. 

141. FARMING AND FARMING ECONOMY, Notes, Historical 

and Practical, on. (Vol. 2. Outlines of Modern Farming.) By R. Scott 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

Outlines of Modsrn Farmiing.) By R. Scott Burn. Woodcuts. 2s. 6d. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. With Notes on the Diseases of Stock. (Vol. 4. Outlines 
OF Modern Farming.) Woodcuts. 2s. 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. <. Outlines of Modern 
Farming.) By R. Scott Burn. Woodcuts. 2s. od. 

♦»• Nos. 140- 1 -2-5-6, in One Vol., handsomely half-hound, entitled " Outunbs of 
Modern Farming." By Robert Scott Burn. Price 12s. 

177- FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Hv Brbuil, Revised hy Geo. Glenny. X87 Woodcuts. 3s. 6d. 
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FINE ARTS. 

20. PERSPECTIVE FOR BEGINNERS, Adapted to Young 
Students 'and Amateurs in Architecture, Painting, &c. By George Pyne, 
Artist. Woodcuts. 2s. 

40. GLASS STAINING; or, Painting on Glas.s, The Art of. Com- 

prising Directions for Preparing the Pigments and Fluxes, laying them upon 

[the Glass, and Firing or Burning in the Colours. Trom the German of L>r. 

Gessbrt. To which is added, an Appendix on The Art of Enamelling, 

41. PAINTING ON GLASS, the Art of. From the German of 

Emanuel Otto Fromberg. ts. 
69. MUSIC, A Rudimentary and Practical Treatise on. With 
, numerous Examples. By Charles Child Spencer. 2s. 6d. 

71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises and Lessons. Written and Selected from the Best Masters, by Charles 

181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Colour, Water- Glass, Tempera, Encaustic, Miniature, 
Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. With Historical 
Sketches of the Progress of the Art by Thomas John Gullick, assisted by 
John Timbs, F.S.A. Third Edition, revised and enlarged, with Frontispiece 
and Vignette. 5s. 

186. A GRAMMAR OF COLOURING, applied to Decorative 

Painting and the Arts. By George Field. New Edition, enlarged and 

adapted to the Use of the Ornamental Painter and Designer. By Ellis A. 

.Davidson, Author of "Drawing for Carpenters," &c. With two new 

Coloured Diagrams and numerous Engravings on Wood. 2S. 6d. 



ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which 

their Construction and the Methods of Testing, Adjusting, and Using them 

are concisely Explained. By T. F. Heather, M. A., of the Royal Military 

tAcademy, Woolwich. Originzil Edition, in 1 vol.. Illustrated, is. 6d. 

*0* /h ordering the above y be careful io say^ " Original Edition, ** or give the nufnber 

in the Series (32) to distinguish it from the Enlarged Edition in 3 vols, 

\Nos. 168-9-70.) 

60. LAND AND ENGINEERING SURVEYING, a Treatise on; 
with all the Modem Improvements. Arranged for the Use of Schools and 
Private Students ; also for Practical Land Surveyors and Engineers. By 
T. Baker, C.E. New Edition, revised by Edward Nugent, C.E. Illus- 
trated with Plates and Diagrams. 2s. 
ti*. READY RECKONER FOR THE ADMEASUREMENT OF 
LAND. By Abraham Arman, Schoolmaster, Thurleigh, Beds. To which 
is added a Table, showing the Price of Work, from 2S. 6a. tO;^i per acre, and 
Tables for the Valuation of Land, from is. to ;^i,oooper acre, and from one 
pole to two thousand acres in extent, &c., &c. is. 6d. 

76. DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted from the French of 
G. Monge. To which is added, a description of the Principles and Practice 
of Isometrical Projection ; the whole being intended as an introduction to the 
Application oF Descriptive Geometry to various branches of the Arts. By 
T. F. Heather, M.A. Illustrated with i4Plates. 2S. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

Modes of Constructing Figures contained in one Plane and Geometrical Con- 
struction of the Ground. By J. F. Heather, M.A. With 215 Woodcuts. 2s. 

179. PROJECTION : Orthographic, Topographic, and Perspective; 

giving the various Modes of Delineating Solid Forms by Constructions on a 
ingle Plane Surface. By T. F. Heather, M.A. {In preparation. 

The above three volumes will form a Complete E 



* 



* The above three volumes will form a Complete Elementary Course of 

Mathematical Drawing. 



7, stationers' HALL COURT, LtJDGATE HILL, E.G. 



lO WKALB'S &Xn)IMENTARY SERIES. 

Arithmetic, Geometry^ Mathematics, etc., amtinued, 

83. COMMERCIAL BOOK-KEEPING. With Commercial Ilirases 
faad Forms in English* French, Italian, and Grerman. By Jambs Haddon, 

M^., Arithmetical Master of King's College School, London, is* 

84. ARITHMETIC^ a Radimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numeroos Examples for Practice. For 
the Use of Schools and for SelMnstmction. B;r J* R. Young, late Professor 
of Mathematics in Belfast Coll^;e. New Edition, with Index, is. 6d. 

84* A Kby to the above^ containing Solutions in foil to the Exercises, faMwther 
with Comments, Explanations, and Improved Processes, for the Use of 
Teachers and Unassisted Learners. "BjJ.Vi. Todng. is. 6d. 

85. EQUA TIONAL ARITHMETIC, applied to Questions of Interest, 
85*. Annuities, Life Assurance, and General Commerce ; with various Tables by 

which all Calculations may be greatiy facilitated. By W. Hipsur. 2s. 

86. ALGEBRA, the Elements of. By James Haddon, M.A., 

Second Mathematical Master of King's Coll^re School. With Aimendix, 
containing miscellaneous Investigations, and a Collection of Problems in 
various parts of Algebra. 2s. 

86* A Kby and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. Especially adapted for Self-Instruc- 
tioD. By J. R. YOUNG. IS. 6d. 

88. EUCLID, Thb Elements of : with many additional Propositions 
8q, and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Henry Law, C.E. 2s. 6d. 

*«* Sold alto separately, viz, .*— 

88. Euclid, The First Three Books. By Hbnry Law, C.E. is. 

89. EucuD, Books 4, 5, 6, ix, 12. By Hbnry Law, C.E. is. 6d. 

9a ANALYTICAL GEOMETRY AND CONIC SECTIONS, 
a Rudimentary Treatise on. By Jambs Hann, late Mathematical Master of 
King's College School, London. A New Edition, re-written and enlarged 
by J. R. Young, formerly Professor of Matiiematics at Belfost College, as. 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, is. 

92. SPHERICAL TRIGONOMETR Y, the Elements of. By James 

Hann. Revised by Cuarlbs H. Dowung, C.E. is. 
%• Or with " The Elements 0/ Plane Trtgonomehy," in One Volume, %s, 

93. MENSURATION AND MEASURING, for Students and Rac- 

ticad Use. With the Mensuration and Levelling of Land for the Purposes of 
Modem Engineering. By T. Bakbr, C.E. New Editicm, ^th Corrections 
and Additions by E. Nugbnt, C.E. Illustrated, xs. 6d. 

94. LOGARITHMS, a Treatise on; with Mathematical Tables for 

facilitating Astronomical, Nautical, TriTOnometrical, and Logarithmic Calcu- 
lations ; l^bles of Natural Sines and Tangents and Natural Cosines. By 
Hbnry Law, C.E. Illustrated. 2s. 6d. 

ioi». MEASURES, ^ WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Analysis of the Christian, Hebrew, and Mahometan 
Calenda^. By W. S. B. Woolhousb, F.R.A.S., &c. is. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

HoMBRSHAM Cox, B.A. Illustrated, xs. 

103. INTEGRAL CALCULUS, Examples on the. By James Hann, 

late of King's College, London. Illustrated, xs. 

lOi. DIFFERENTIAL CALCULUS, Examples of the. By W. S. B. 
WooLBOUSE, F.R.A.S., &c. xs. 6d. 

104. DIFFERENTIAL CALCULUS, Examples and Solutions of the. 

By Jambs Haddon, M.A. xs. 

LONDON : CROSBY LOCKWOOD AND CO., 
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Arithmetic, Greometry, Mathematics, etc., continued. 
105. MNEMONICAL LESSONS. — Gtlomei:ky, Algebra, ani> 

Trigonombtry, in Easy Mnemonical Lessons. By the Rev. Thomas 
Pbnymoton Kirkman, M.A. is. 6d. 

136. ARITHMETICy Rudimentary, for the Use of Schools and Self- 

Instruction. By Jauss Haddon, M.A. Revised by Abraham Arman. 
zs. 6d. 

137. A Key to Haddon's Rudimentary Arithmetic. ByA. Armam. i8.6d. 

147. ARITHMETIC^ Stepping-Stone to; being a Complete Course 

of Exercises in the First Four Rules (Simple and Compound), on an entirely 
new principle. For the Use of Elementary Schools of every Grade. Intended 
as an Introduction to the more extended works on Arithmetic. By Abraham 
AmAN. IS. 

148. A Key to STEpnifG-STOirE to ARiTBBfETic. By A. Arman. xs. 

158. THE SLIDE RULE, AND HOW TO USE IT; containmg 
lull, easy, and simple Instructions to perform all Business Calculations \nta 
unexampled rapidity and accuracy. By Charles Hoars, C.E. With a 
Slide Rule in tuck of cover. 3s. 

168. DRAWING AND MEASURING INSTRUMENTS. Includ- 

ing—I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans.. 
II. Instruments used for the purposes of Accurate Measurement, and for 
Arithmetical Computations. £ty J. F. Heather. M.A^ late of the Royal 
Military Academy. Woolwich, Author of " Descriptive Geometry," &c., 8cc» 
Illustrated, xs. od. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 
' scopes. Microscopes, and Apparatus for producing copies ofMaps and Plans- 

by Photography. By J. F. Heather, M.A. Illustrated, xs. od. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Includin^[^-I. Instruments Used for Determining the Greometrical Features 
of a portion of Grround. II. Instruments Employed in Astronomical Observa- 
tions. By J. F. Heather, M.A. Illustrated, xs. 6d. 

%* The above three volumes form an enlargement of the Authon's original work. 
" Mathematical Instruments: their Construction, AdjustfnentfTesting,andUse, 
the Eltventh Edition 0/ which is on sale, price is. 6a. (See No. 32 tn the Series.^ 

Heather, 

The 3 Parts as 
Cloth boards. 5s. 

185. THE COMPLETE MEASURER; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal-sided, Square-sided, Octagonal- 
sided, Round Timber and Stone^ and Standing Timber. With just Allow- 
ances for the Bark in the respective species of Trees, and ]^roper deductions 
for the waste in hewing the trees, &c. ; also a Table showing the solidity of 
hewn or eight-sided timben or of any octagoiud-sided column. Compiled 
for the accommodation ox Timber-growers, Merchants, and Snrv^ors^ 
; Stonemasons, Architects, and others. By^ Richard Horton. Third 
Edition, with considerable and valuable additions. 4s. [Just ^blished. , 




LEGAL TREATISES. 



50. THE LAW OF CONTRACTS FOR WORKS AND SER* 
VICES, By David Gibbons. Third Edition, revised and considerably 
enlarged. 3s. [Just published. 

151. A HANDY BOOK ON THE LAW OF FRIENDLY, IN- 
DUSTRIAL &» PROVIDENT BUILDING &* LOAN SOCIETIES. 
With copious Notes. By Nathaniel White, of H.M. Civil Service, xs. 

163. THE LAW OF PATENTS FOR INVENTIONS; and on 
the Protection of Designs and Trade Marks. By F. W. Campin, Barrister^ 
at- Law. 2S. 
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MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCHAl- 
OLOGY, the FINE AR TS, &v. With Explanatonr Observations on various 
Subjects connected with Applied Science and Art. By John Weale. 
Fifth Edition^ revised and corrected. Edited by Robert Hunt, F.R.S., 
Keeper of Mmine Records, Editor of Ure's ** Dictionary of Arts, Manufac- 
tures, and Mines?' Numerous Illustrations. 5s. 

12. MANUAL OF DOMESTIC MEDICINE. By R. Gooding, 

B.A., M.B. Intended as a Family Guide in all Cases of Accident and 
Emergency. 2s. 

2*. MANAGEMENT OF HEALTH, A Manual of Home and 
Personal Hygiene. By the Rev. James Baird, B.A. zs. 

13. FIELD ARTILLERY ON SERVICE, on the Use of. With 

especial Reference to that of an Army Corps. For Officers of all Arms. 
By Taubert, Captain, Prussian Artillery. Translated from the German by 
Lieut.-Col. Henry Hamilton Maxwell, Bengal Artillery, is. 6d. 

3». SWORDS, AND OTHER ARMS used for Cutting and Thrust- 
ing, Memoir on. By Colonel Marry. Translated from the French by 
Colonel H. H. Maxwell. With Notes and Plates, is. 

50. LOGIC, Pure and Applied. By S. H. Emmens. Third 

Edition, zs. 6d. 

52. PRACTICAL HINTS FOR INVESTING MONEY, With 

an Explanation of the Mode of Transacting Business on the Stock Exchange. 
By Francis Playford, Sworn Broker, is. 6d. 

53. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING, With Notes by S. H. Emmens. 2s. 

93. HANDBOOK OF FIELD FORTIFICATION, intended for the 
Guidance of Officers Preparing for Promotion, and especially adapted to the 
requirements of Beginners. By Major W. W. KNOLLYS, F.R.G.S., 93rd 
Sutherland Highlanders, «cc. "With 163 Woodcuts. 3s. 



EDUCATIONAL AND CLASSICAL SEBIES. 



HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Origin and Progress of the English Constitution. A Text 
Book for Schools and Colleges. By William Douglas Hamilton, F.S.A., 
of Her Majesty's Public Record Office. Fourth Edition, revised and brought 
down to Z872. Maps and Woodcuts. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douglas Hamilton, 
of University College, London, and Edward Lbvibn, M.A., of Balliol 
College, Oxford. 28. 6a. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lkvibn, of Balliol College, Oxford. Map, 2s. 6d. ; cl. bds. 3s. 6d. 

■9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Conclusion of the Franco-German 
War. The Continuation by W. D. Hamilton, F.S.A., of Her Majesty's 
Record Office. 3s. ; cloth boards, 3s. 6d. 

30. Dates and Events in English History, for the use of 

Candidates in Public and Private Examinations. By the Rev. Edgar Rand, 
B.A. xs. 
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ENGLISH LANGUAGE AND MISCEL- 
LANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hyde 
Clarke, D.C.L. Third Edition, is. 

II*. Philology : Handbook of the Comparative Philology of English, 
Anglo-Saxon, Frisian, Flemish or Dutch, Low or Piatt Dutch, High Dutch 
or German, Danish, Swedish, Icelandic, Latin, Italian, French, Spanish, and 
Portuguese Tongues. By Hyde Clarke, D.C.L. is. 

12, Dictionary of the English Language, as Spoken and 

Written. Containing above 100,000 Words. By Hyde Clarke, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the .Study of Grammar. By Justin Brbnan. 
i6th Edition, is. 

49. Derivative Spelling- Book : Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Si>anish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R.A.S. Improved Edition, is. 6d. 

51. The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar- General and Professor at the 
Sorbonne. Translated from the French. Fifth Edition, carefully corrected. 
2S. 6d. 

52. Mining and Quarrying, with the Sciences connected there- 

with. First Book of, for Schools. By J. H. Collins, F.G.S., Lecturer to 
the Miners' Association of Cornwall and Devon, is. 6d. 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Public and Private Examinations. By the Rev. Edgar 
Rand, B.A. is. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla • 
ture and Notation. By Wm. W. Pink, Practical Chemist, 8cc., and George 
E. Webster, Lecturer on Metallurgy and the Applied Sciences, Notting- 
ham. 2S« 

THE SCHOOL MANAGERS' SERIES OF READINis 

BOOKS, 

Adapted to the Requirements of the New Code. Edited by the Rev. A. R. Grant, 
Rector of Hitcham, and Honorary Canon of Ely; formerly H.M. Inspector 
of Schools. 

Introductory Primer, ^J. 
s, d. 



First Standard . .06 
Second „ . . o 10 

Third „ ..10 



Fourth Standard . . .12 
Fifth „ . . . . i 6 

Sixth „ . . . .16 

Lessons from the Bible. Part I. Old Testament, is. 
Lessons from the Bible. Part II. New Testament^ to which is added 
The Geography of the Bible, for very young Children. By Rev. C. 
Thornton Forstbr. is. 2d. %* Or the Two Parts in One Volume. 2s. 



FRENCH. 

24. French Grammar. With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D. is. 

25. French-English Dictionary. Comprising a large number of 

New Terms used in Engineering, Mining, on Railways, &c. By ALFRBiy . 
Elwes. is. 6d. 

26. English-French Dictionary. By Alfred Elwes. 2s. 
25,26. French Dictionary (as above). Complete, in One Vol., 3s. ; 

cloth boards, 3s. 6d. *#* Or with the Grammar, cloth boards, 4s. 6d. 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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French, carttinued. 

47. French and English Phrase Book : containing Intro- 
ductory Lessons/with Translations, for the convenience of Students ; several 
Vocabularies of Words, a Collection of suitable Phrases, and Easy Familiar 
Dialofues. xs. 

GERMAN. 

39. German Grammar. Adapted for English Students, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 

40. German Reader : A Series of Extracts, carefully culled from the 

most approved Authors of Germany ; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. xs. 

41. German Triglot Dictionary. By Nicholas Esterhazf, 

S. A. Hahilton. Part I. English-Grerman-French. xs. 

42. German Triglot Dictionary. Part II. German-French* 

English, xs. 

43. Grerman Triglot Dictionary. Part III. French-German- 

English. IS. 

41-43. Grerman Triglot Dictionary (as above), in One Vol., 3s. ; 

cloth boards, 4s. *«* Or with the German Grammar, cloth boards, 5s. 



ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Couise 
of Exercises. By Alfred Elwks. xs. 

^8. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfred Elwes. 
Vol. X. Italian -English>French. 2s. 

30. Italian Triglot Dictionary. By A. Elwes. Vol. 2. 

English-French-Italiaa. ss. 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 

French-Italian -English. 2s. 

28,30, Italian Triglot Dictionary (as above). In One Vol., 6s. ; 
32. cloth boards, 7s. 6d. *#* Or with the Italian Grammar, cloth bds., 8s. 6d. 



SPANISH AND PORTUGUESE. 

34. Spanish Grammar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfrbd Elwbs. is. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including^ a large number of Technical Terms used in Mining, Engineering, &c., 
with the proper Accents and the Gender of every Noun. By Alfred Elwes. 
4s. ; cloth boards, 5s. %* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Fonn. 

With a Course of Exercises. By Alfred Elwes, Author of " A Spanish 
Grammar," &c. is. 6d. \^Just published, . 



HEBREW. 

-46*. Hebrew Grammar. By Br. Bresslau. is. 6d. 
44. Hebrew and English Dictionary, Biblical and Rabbinical ; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Kabbinical Writings. By Dr. Bresslau. 6s. %• Or with the Grammar, 7s. 

46. English and Hebrew^ Dictionary. By Dr. Bresslau. 3s. 
-44,46. Hebrew Dictionary (as above), in Two Vols., complete, with 

46*. the Grammar, cloth boards, X2s. 

' ■ I ■ . . ■>! - r tm m I I ..II.. ■ 
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LATIN. 

19. X4atin Grammar. Containing the Inflections and Elementary 

Principles of Translation and Construction. By the Rev. Thomas Goodwin, 
M.A., Head Master of the Greenwich Proprietaxy School, is. 

20. Latin-English Dictionary. Compiled fix)m the best Autho- 

rities. By. the Rev. Thomas Goodwin, M.A. 2s. 

22. English- Latin Dictionary; together with an Appendix of 

French and Italian Words which have their origin from the Latin. By the 
Rev. Thomas Goodwin, M.A. is. 6d. 

20,22. Latin Dictionary (as above). Complete in One V0I.1 3s. 6d.; 
cloth boards, 4s. 6d. %* Or vritix the Grammar, cloth boards, 5s. 6d» 

LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, by Henry Young, 
lately Second Master of the Royal Grammar School, Guildford, zs. 

2. Csesaris Commentarii deBello Gallico. ^otes, and a Geographical 

Register for the Use of Schools, by H. Young. 2s. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 
Introduction, Analysis, and Notes Explanatory and Critical, by the Rev. 
Jambs Davibs, M.A. is. 

14. Ciceronis Cato Major, Lselius, Bratus, sive de Senectute, de Ami- 
citia, de Claris Oratoribus Dialogi. With Notes by W. Brownrigg Sbuth, 
M.A., F.R.G.S. as. 

3. Cornelius Nepos. With Notes. Intended for the Use of 

Schools. By H. YOung. is. 

6. Horace; Odes, Epode, and Carmen Saeculare. Notes by H. 

Young, is. 6d. 

7. Horace; Satires, Epistles, and ArsPoetica. Notes by W. Brown- 

rigg Smith, M.A., F.R.G.S. is. 6d. 

21. Juvenalis Satirse. With Prolegomena and Notes byT. H. S. 

EscoTT, B.A., Lecturer on Logic at King's College, London, is. 6d. 

16. Livy 5 History of Rome. Notes by H. Young and W. B. Smith, 

M.A* Part i. Books i., ii., is. 6d. 
tt*. • Part 2. Books iii., iv., v., is. 6d. 

17. Part 3. Books xxi. xxii., is. 6d. 

8. Sallustii Crispi Catalina et Bellum Jugurthinum. Notes Critical 

and Explanatory, by W. M. Donnb, BJA., Trinity College, Cambridge, 
is. 6d. 

16. Terentii Adelphi Hecyra, Phormio. Edited, with Notes, Critical 
and Explanatory, by the Rev. Jambs Davibs, M.A. 2s. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. is. 6d. 

II. Terentii Eunuchus, Comoedia. Edited, with Notes, by the Rev. 
Jambs Davibs, M.A. is. 6d. Or the Adelphi, Andria, and Eunuchus, 
3 vols, in I, cloth boards, 6s. 

4. Vireilii Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by W. Rushton, M.A., and on the Georgics by H. Young, is. 6d. 

5. Virgilii Maronis ^neis. Notes, Critical and Explanatory, by H. 
Young. 2s. 

19. Latin Verse Selections, from Catullus, TibuUus, Propertius, 

and Ovid. Notes by W. B. Donnb, M.A., Trinity College, Cambridge. 2s. 

20. Latin Prose Selections, from Varro, Columella, Vitruvius, 

Seneca, Quintilian, Florus, Velleius Paterculus, Valerius Maximus Sueto- 
nius, Apuleius, &c. Notes by W. B. Donnb, M.A. 2s. 

7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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GREEK. 

14. Greek Grammar, in accordance with the Principles and Philo- 
logical Researches of the most eminent Scholars of our own day. By Haks 
Claudb Hamilton, is. 

15,17. Greek Lexicon. Containing all the Words in General Use, with 

their Significations, Inflections, and Doubtful Quantities. By Hbnry R. 
Hamilton. Vol. z. Greek-English, 2s. ; Vol. 2. English-Greek, 2s. Or the 
Two Vols, in One, 4s. : cloth boards, 5s. 

14,15. Greek X^exicon (as above). Complete, with the Grammar, in 

17. One Vol., cloth boards, 6s. 

GREEK CLASSICS. With Explanatory Notes in EngUsh. 
I. Greek Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, by H. Young. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of the High School, Glasgow, zs. 

30. .^schylus : Prometheus Vinctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 
by the Rev. Jambs Davibs, MA. xs. 

32. .iSschylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
plamatory, by the Rev. Jambs Davibs, MA. is. 

40. Aristophanes : Achamians. Chiefly from the Text of C. H. 

Wbisb. With Notes, by C. S. T. Townshbnd, M.A. is. 6d. 

26. Euripides: Alcestis. Chiefly from the Text of Dindorf. With 

Notes, Criticad and Explanatory, by John Milnbr, B A. is. 

23. Kuripides : Hecuba and Medea. Chiefly from the Text of Din- 
dorf. With Notes, Critical and Explanatory, by W. Brownrigg Smith, 
M.A., F.R.G.S. IS. 6d. 

14-17. Herodotus, The History of, chiefly after the Text of Gaisford. 

With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Lbary, M.A., D.C.L. 

Part. I. Books i., ii. (The Clio and Euterpe), as. 

Part 2. Books iii., iv. (The Thalia and Melpomene), 2s. 

Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), as. 

Part 4. Books viii., ix. (The Urania and Calliope) and Index, is. 6d.^ 

5-12. Homer, The Works of. According to the Text of Barumlein. 
With Notes, Critical and Explanatory, drawn from the best and latest 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 
Lbary, M.A., D.C.L. 

Thb luAD : Parti. Books i. to vi.^ is. 6d. I Part 3. Books xiii. to xviii., is. 6d. 
Part 2. Books vii. to xii., is. 6d. | Part 4. Books xix. to xxiv., is. 6d. 

Part 3. Books xiii. to xviii., is. 6d. 
Part 4. Books xix. to xxiv«, and 
Hymns, as. 

4. Lucian's Select Dialogues. The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Young, is. 
13. Plato's Dialogpues : The Apology of Socrates^ the Ciito, and 
the Phxdo. From the Text of C. F. Hermann. Edited with Notes, Critical 
and Explanatory, by the Rev. James Davibs, M.A. as. 

18. Sophocles: CEdipus^Tyrannlls. Notes by H. Young, is. 

20. Sophocles: Antigone. From the Text of Dindorf. Notes, 

Critical and Explanatory, by the Rev. John Milnbr, B.A. as.* 

41. Thucydides : History of the Peloponnesian War. Notes by H 

Young. Book i. is. 
2, 3. Xenophon's Anabasis; or, The Retreat of the Ten Thousand. 

Notes and a Geographical Register, by H. Young. Part i. Books i. to iii., 
IS. Part a. Books iv. to vii., is. 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro- 
duction by Ll. F. W. Jkwitt. is. 6d. 
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The Odyssby : Part i. Books i. to vi.^ is. 6d. 
Part 2. Books vii. to xii., is. 6d. 
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